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* writing this AePENDIX Was n 
pally occafioned by a late Publication of 
New Globes, which were pretended to be leis 
defective in thai Conſtruction, leſs difficult in 
their Uſe, and contrived to ſolve the various 
Phenomena of the Earth and Heavens, in 
a more eaſy and natural Manner than any 
hitherto publiſhed, | 
I this had been really the Caſe, I hawks what 
Sort of Fate muſt attend Mr. Senex's Globes, 
and conſequently how far my own Intereſt would 
be thereby affetted, as it is a prineipal Part of 
my Bufineſs to make thoſe (hitherto eſteemed ) moſt 
compleat, moſt elegant, and uſeful Globes, 
T judged it neceſſary therefore, to be well in- 
formed of the true State of the Caſe, and accord- 
ingly I purchaſed a Pair of the New Globes 12 
Inches in Diameter. I then carefully examined 
their New Conſtruction, and according to the 
beſt Judgment I am able to form of it, I think 
it ſo far from being any Improvement of the 
Globes, that it is quite the Reverſe, viz. that 
it is a more deſective Cunſtruction, more diffi- 
cult to uſe, and much leſ adapted to explain 
the Phenomena f the Earth and Heavens 
than any Globes of the uſual Conftruttion. And _ 


Prudence, as well as Juſtice, require that the | 


Particulars of this New Conſiruction ſbo ſhould alſo 
be laid before the Public,” that they may be in 
ſome Meaſure able to judge for tbemſelues; and 
fince, in all ſuch Caſes, no Perſon concerned 
ſhould inſiſt on his bare Word being taken, I 


am ready to ſatisfy any Gentleman of the T * 
0 


i r R EF A C k. 


of all T have advanced, by actual Inſpedtion « A 


the Globes themſelves. 
Pyheſe are not my Senti ments of the abies 


a 1 have found all that I have ſhew them. | 


to, 125 the ſame Opinion; and I can name two 


P. erſons of ungueſtionable Veracity, who will 
teſtify that a certain Gentleman of the Roy Al. 


SoclETY, and whoſe Name is well known in 
the Aſtronomical World, did moſt ſolemnly de- 


clare in their Hearing, that theſe New | 


Globes were the worsT OF ANx hitherto 
made. After this, I need ſay no more. 


If any think I have treated the Author with, | 
leſs Ceremony than he deſerves, they muſt give. | 


me Leave to inform them, that he muſt be con- 
Jeious, none at all 1s due to him from me. 
Fit be aid the Stile is ludicrous and low; I 


anſiwer, it is, and muſt be ſo, to be ſuited to the. | 


Subject; for whether you regard the Globes, or | | 


the Bool. Spectatum admiſſi, \Riſum teneatis 
| Amici ? 


Hina to the New Globes, to thoſe who have 
ſeen both, more than once; and they will never. 
loſe the hi gb  Eftimation they have acquired 
all over the World by the Ale and Judicious 
Part of Mankind. 

I have added many other. Section upon Sab. 
jefts very intereſting andcurious, and tend much 
towards extending ble Uſe of the GLokEs, Ok- 


 RERIES, Sc. as. tbe oe" en be convinced 
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Ade ee pon 155 New 
Cos rRUC Trio of New 'GLopts 


lately publiſhed, and à Tezavis 
of —— Uss, humbly ſubunitted 10 
"the ny 20 the 5 E 


- © a 
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HE Wer of the New Globes, 
NN lately ubliſhed, has aſſerted, 
that their Conſtrution is new 
and peculi ar, and that th 

are a vel fo ſolve tbe vari- 
cus Pbenemena of the Barth and Heavens in 
a more eaſy 54: natural Manner, than any 


hitherto publiſhed—— The firſt Fart of this 


Aſſertion I readily grant is true, at leaſt, as 
to their being peculiar, for that they have 
many Pecularities no Body „who has ſeen 
them, will pretend to ts ; . ſome of 

| B which 


2 | . 
which will appear conſiderable enough to 
© merit our peculiar Regard. . 
As to their being New, in Reſpect of 
their Structure, Engraving, and Manner of 
ufing them, it is allowed; and I grudge not 
the Author the extraordinary Glee with 
which he ſeems to enjoy this Novelty. 
They may alſo be faid to be New in Regard 
to their Publication; but if we conſider the 
Word Neu as oppoſed to Old, their Novelty 
in this Reſpect will admit of a Query. A 
few Years can make no great Difference for a 
Terreſtrial Globe, but the Caſe is quite other- 
wiſe in the Celeſtial One. By a New Celeſ- 
tial Globe, the public might naturally ex- 
pe a Globe juſt now made, and the Stars 
all in their frue Places, anſwering to their 
Places in the Heavens for the preſent Time. But 
here they muſt be aware of Miſtakes; it be- 
ing many Vears ſince theſe Globes were firſt 
putin Hand; and fince in 72 Years the Places 
ol the Stars in Longitude and Right Aſcenſion 
vary near one Degree, they will be out 30 Mi- 
nutes in 36 Years; and 15 Minutes in 18 
Years; and therefore will ſtand in need of 
Corre&ion by Tables, when great Accuracy 
is required. P 
Hence Novelty can be no 'great Recom- 
mendation to a Celefttal Globe in general, and 
never can give (of itſelf) a Preference to any 
particular Globe, by whomſoever made. 
For when Correction becomes neceſſary, as 


| 3, 1 
in a few. Years it muſt, it may be as well 
made for one Globe as. for — * But 
unleſs Celeſtial Globes are of a large Size, 
even this very Correction will be a vain 
Thing to — I am 5 $4 think 
that, thoſe. who are competent We wil will 
ſce but little in this. Argu ment 

ing weak enough to be 2 — with the 7 
Bait of Novelty. 

But theſe Globes (we are told) are pecu- „ 
lar, as well as New, Without any Criti- 
ciſm on the Phraſe, I freely allow SAT to 
be poſſeſſed of the following Pecularities, 
viz. 

Firſt, They are deftifute of Hour Circles 
about the North Poles ;.. and. are the firſt I 
have ever ſeen, or heard of, that are ſo. I 
believe very. few Globe- Makers are to be 
named, who did not know the Uſe. of the 
Equator and Meridian, with Reſpe& to the 
Diviſion and Meaſure of Time; but not one 
of them all had the Ingenuity to demonſtrate 
that they could with equal or greater Eaſe 
and Utility be ſubſtituted in the Room of 
the Horary Circle and its Index; the Stu- 
dents of Globes have therefore hitherto been 
d KN of the. new 722 1 1 | 


theſe es, T is, that * 


their Frames, and in ſuch a peculiar 2 
B 2 alſo, 


1197 K . 
alſo, as renders it to no Purpoſe for any Per- 
ſon who is not a Mechanic to attempt to take 
them out : The Wiſdom of all preceding 
Globe: makers has; judged] itabſolutely neceſſary 
that Globes. ſhould be at Liberty to be taken 
out of their Frames; to anfwer many Purpoſes 
which Uſe and Curioſity frequently ſuggeſt 
to the Student But by this New Inven- 
tion it particularly appears, that 11 Gene- 
ration grows wiſer and wiſer. 

Third; The third Pecularity of the New 
Globes is in Conſequence of the other two, 
viz. a Braſs Semi- circle of round Wire, 
paſſing through the frong Braſs Meridian, 
. which it is fixed by a Screw, as at each 

nd it is fixed to the Wooden Circle of the 
Horizon; upon this, on each Side the Meri- 
dian, flides an Index or Minute Pointer. 
This Semi- circle not only ſhackles the Globe, 
but is productive of another Effect, ſuch as 
no Mat who makes, or uſes Globes, would 
have thought of, or wiſhed for, but the Au- 

| thor of theſe New Globes, who will ſecurely 
enjoy the Honour of this Invention without 
Envy, via. 3 NAA 

Fourthly'; It is e to thele "New | 
Globe that neither Pole can be elevated 9 

grees, or raiſed from the Horizon to the 
Zenith; this we ſhalt ſhew by-and-by 
when we take Notice of the Rec RACY of 
Weed New prog * 2 


4-5 

Fifchiy ; Though the moveable Meridian 
is not peculiar 'to the Globes in Queſtton, - 
yet the placing a moveable Sun upon it on the 
Celeſtial, and a moveable or ſenfible Horizon 
on the Terreſtrial Globe is really aPeculiarity ; 
and by thoſe whoſe Underſtandings are deſti- 
ned to be improved by theſe New Globes, 
will be found a very ſen/fble Invention, and 
oo Way worthy of the Author. 5 

Sixthly; The Peculiarity which, we are 
next pleaſured withal, is an artificial Moon 
Aliding upon a Silken String. If this be lone 
of the humble Labours by which tbe Author 
has endeavoured to improve the Inſtruments of 
Science, for which he has boldly ſolicited the 


Patronage of his MAJesTy, I will. venture 


to fay, that were his MaJzsty's Patience 
not equal to bis Goodneſs, he could never 
look upon this as an Object worth bis Noyal 
N ok in the Uſe of the Globe. | 
Seventhly ; There are many' Aigbic Words 
in Arabic Characters, engraven upon the Ce- 
leſtial Globe, for the Sake of his Arabic Stu- 
dents, undoubtedly: that no one elſe can be 
benefitted by it, is evident, as there is no 
Interpretation on the Globe, nor any in the 
Book: But there is great Honour in being 


' reputed a 'Linguift; and who knows but that 8 


the Author of theſe: New Globes may be as 
well {killed in the Oriental Languages, as he 
is in the 'Mathematical Sciencet. However 
yew" may: be, it cannot be denied that K 

| — 


that He would have 


i 
Charadters on Engliſb Globes are both a No- 
velty and Peculiarity. And tis pity the 
Book wants that Decoration, for Want 1 an 
Arabiun Type. . 
Eighthly'; The Manazil al Kamer, or 

28 2 of. the Moon, being placed all 
round the Zodiac, about and upon the Eclip- 
tic, and Equator, muſt not only be eſteem- 
ed an Improvement of this Inſtrument of 
Science, but the greateſt Step towards an 
univerſal Eclairciſament f in the polite Study 
of the Uſe of the Globes, and tend greatly 
to facilitate the Attainment of Aſtronomical 
Knowledge ;. and particularly in the New Me- 
thod: of diſcovering the Longitude at Sea. 
This: is, indeed, a New Diſcovery. of the 
Uſe. of the Manazil;; and their Inſertion a 

_ ſingular Peculiarity of this New Globe. 
— Ninthly;; The Audition of fourteen, New 
Conſtellations, is (and 1 believe always will 
be) a Peculiarity in this New Celeſtial Globe. 
The Sizux Desxos bas done the ſame 
abroad; and Ja little wonder at it in him, 
as 1 cannot perſuade myſelf to think Mr. 
SENEX (had he been living) would have 
done any: fuch Thing. Indeed He added 
two: triffing Ones, viz. Cor Carols, and 
Robur Carol. but this was in Compliment to a 
KING; and did no Harm to the Globe: But 
put on his Celeſtial Globe 
14 Conſtellations, repleat with the ſmalleſt 
_— with the „ and * 
ym- 
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Symbols, and of Courſe not only uſeleſs in 
themſelves, but prejudicing the Uſe of others, 
is not at all probable. Of the Ten Thouſand 
Stars obferved by De la CAILLE, he himſelf 
has made uſe of but very few in his Aro 
nomiæ Fundamenta, that were not known 
before : Theſe Stars in the Firmament ſhew 
the Handy Work of their Maker, but on the 
Globe they ſhew 7uff tbe contrary, in my 
humble Opinion. 

There are ſeveral other Things which the 
Maker of theſe New Globes pretends are new 
and peculiar, but ſome of them are too trifling 
to be mentioned; - while others are aſſerted to 
be ſuch with as Vittle Truth it ſeems as he 
has Knowledge of the Matter, For who but 
a Perſon moſt miſerably unſkilled in the Art 
and Myſtery of Globe-Making could ever 
aſſert ſo groſs a Fats HOOD, as tbat the 
Elevation of the South Pole was a Thing I- 
PRACTICABLE inthe Uſe of common Globes? [ 
have not only made them, to have each Pole 
elevated with equal Eaſe (and in different 
Ways) ever ſince I have been in the Trade, 
but they were made ſo long before; arid I 
have no Fear of being accuſed of an audaci- 
ous or mendacious Aſeveration, when I aver 
that the worſt Method I have ſeen uſed by 
others, is far more uſeful and rational than 
this of his, though ſo new and peculiar, 

The Author of theſe New Globes is pleaſ- 
ed further to aſſert That they are hog 
frive 


05] 
- ausl. to ſalve the various Phenomena of the, 
Earth and Heavens, in a more eaſy and natu-. 
ral Manner than any hitherto publ: ſhed. But 
from what has been oblerred 3 in the laſt Pa- 
ragraph, our Author ought not to think it 
very indecent. in me, if I put a Query upon 
the Truth of this Aſertion likewiſe. As to 
the EAsIN Ess of their Uſe, above others, 
wherein does that conſiſt? Muſt not. theſe 
New /o- contrived Globes be turned about on 
their Axis? Be elevated and depreſſed in their 
Frames? Have their borary Index ſet to the 
Tune on the Hour Wire? The Quadrant of 
Altitude fixed to the Meridian? And is not 
all this to be done by the Perſon who uſes 
them? Then pray what Labour, what Ma- 
nual Operation, is there leſs in theſe, than 
in other Globes? If none (for none 1 have 
been able to find,) then where is the greater 
Eaſe in uſing them. 

Then as to the Truth of the ſecond Part, 
vig. ſhewing the Phenomena more naturally 
than any others, as this is a Matter of {till 
greater Conſequence, we ought to have 
had much better Proof of it, than a bare 
Ipſe dixit; Wherein does the artificial Globe 
differ from the natural one (the EARTRH) 
but in the Appurtenances of an Apparatus ? 
Does not that Globe, therefore appear moſt 
natural, that is leaſt incumbered and ſhack- 
led with theſe Appurtenances of Circles, 
Strings, Sc. Sc, Sc.? The Queſtion then 


Is, 


1271 

is, Which is the moſt ſimple Conſtruction, 
that of Mr. Sener s Globes, or that of the 
Globes lately /publiſhed ? They who have 
not an Opportunity of ſeeing both, may 
Dive a pretty near Gueſs, by conſidering that 
the Price of the latter is 5 Guineas, and of 

| fue former only 3, of the 12 Inch Size. 
By the Globe formed into a Tellurian, 
the Phenomena of the annual and divrnal 
Motions are moſt naturally and fimply re- 
preſented, even by the Conſent of our learn- 
ed Author (for 1 ſuppoſe he means this In- 
ſtrument by what he calls a Tellarium;) and 
if fo, then how is this done but by the In- 
ſtrument's having à greater Semblance to 


Nature in a leſs n of artificial Cone => 


trivances? 


The Method he has invented to ſupply the 
Want of a Tellarium (whatever is meant by 
it) is as high a Thing as any in his Book 
(Page 53, &c.) and what is greatly be- 
coming the K1NsG's Azimuth Compaſe- 
Mater, is to inform his MAI ES T x, 
that the Variation ef the NEEDLE af 
LoNnDON 7s between 19 and 20 Degrees; 
when his MajesTY, no doubt, can inform 
him, in return, that the Variation is Dewwen | 
20 and 21 Degrees. — 

We have taken Notice of theſe Globes, 
in what relates to their being New and Pe-. 
culiar, Eafy and Natural; but the greateſt 
Point of all remains as yet untouched, VIZ. 

| C The 
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The TrxuTu of theſe New Globes. I 
don't find the Author has any where direct- 
ly afferted; or deſcanted upon this effential 
Property of Globes ; ; however as he has 
thought fit to acquaint his MajesTyY that 
be has made theſe Globes leſs dęfective in their 
Confiruftton, it is the fame Thing as to fay, 
they give Solutions to Problems with greater 
Truth; for the leſs defective any Machine i is, 
the greater Perfection and Truth we may ex- 
7 Hom the Operations depending upon it, 

will — bs be worth while to enquire 
how far theſe Globes may be allowed to- vie 
with, or exceed thoſe of Mr. SENEx in Re- 
ſpe of Truth and Accuracy. 

1. And in the firſt Place let us caſt our 
Eyes upon the ffrong Braſs Meridian, and 
we ſhall find that it is almoſt HALT an Inch 
more in Diameter than the Globe itſelf, (in 
the 12 Inch fize) whereas Mr. Sexex's 
Globes have their-Meridians little more than 
x the Tenth of an Inch from the Surface; 
o_ conſequently as the General Meridian i is 

| eſent ent thok that are really fixed p 
ur face, thoſe on Mr. Senex's Globes 
ee Abe four times nearer to the Surface, 
and therefore ſo much nearer to the T; ruth, 
than the other. 
II. The fame Deficiency fm Tru in 
Theſe New Globes, and the ſame Proximity 
to it in thoſe of Mr, r 
- Hom1- 


| (#286 I 
HoR1zoNn, or broad Paper Circle in our > 
Author's New Stile. | 

III. Both the North and South Parts of 
the Horizon, which ſhould have been (as in 
other Globes they are) contiguous to the gra- 
duated Side of the Meridian, are cut away 
in theſe New Globes to the Diſtance of full 
2 of an Inch: So that with Regard to all 
Problems relative to the LATITUDE of 
Places, DEeLI NATION of Stars, ELEZVA- 
ION of the Poles, BREARING of Places, 
AMPLITUDES, AZIMUTHS, &c. of Stars, 
I fay, in all theſe grand Problems at what 
an enormous Diſtance are we from the 
Truth! And therefore when theſe Globes: 
are aſſerted to be of a leſs dęfectiue Cunſtrur- 
tion than others, we are quite at a loſs to 
conceive what Opinion our Author could 
entertain of the Judgment or Senſe of thoſe. 
who were to uſe them. 

IV. But if any Advocate can be found fm 
any Thing ſo bad as the above ConſtruQtion,, - 
he will put us in Mind of an Advertiſement: 
at the End of the Preface, wherein you are. 
directed to remedy all theſe Inconveniences 
by cutting of a Card ſecundum Artem, and 
by applying it, apropos, to the Surface of the 


Globe, Meridian, Horizon, &c. &c, So. 


But will every Purchaſer of theſe Globes 
conceive he has Dexterity enough for execu- 

ting ſuch a nice Affair? Or if he has, will 
he not think it hard, thas — 


L 12 ] 
chaſed Globes at an exceſſive Price, he mold 
ſtill be left to put his Ingenuity to the Rack 
to conſtruct Materials and Implements for uſin 
them, himſelf? But ſuppoſing ſtill further, 
that he has as much Patience as Money, yet 
how is he to poſite the Card upon the broad 
Paper Cirole, r its Edge may be applied to 
the e Braſs Meridian in ſuch Manner 
as that the Degree, and Parts of a Degree, 
may be aſcertained with ſuch ſuffictent Accu- 
racy that the North Pole may thereby be 
elevated EXACTLY. 

V. But let us hear min the Author 9 
theſe leſs defective and leſs difficult Globes is 
pleaſed (or forced, ſhall I fay?) to declare of 
them himſelf, theſe are his Word 
It is frequently required to know what 


PoinT upon the ftrong Braſs Meridian or 
broad Paper Circle, exactly anſwers to a 


given Poi N x upon the Globe, and (ſays he) this 
CANNOT BE WELL KNOWN BY INSPECTION, 
oN ACCOUNT OF THE NECESSARY Dis- 
TANCE OF THESE TWO CIRCLES FROM THE 
SURFACE, Sc. Here then is an ingenuous 
and honeſt Confeſſion of the plain Truth. 
Such CAN Doux is rare to be found in an Age 
abounding with ſo much Cunning, and eſpe- 
cially in TRADESMEN characteriſing their 
Own New and peculiar PERFORMANCES, 
VI. The next Proof of theſe Globes being 
leſs defective than others, is, to be ſure, that 
the Equator and 2 Line is entirely 
rind from our are View by the Opake 


; Body 
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Body of a Brafs Wire placed directly over it. 
Sir FRANCIS ——— who lately made a 
Purchaſe of a Pair of theſe: Globes, declares 
he is obliged to bend his Head as obliquely 
as a PARROT does, to get a View of this 
important Circle, and its minute Diviſions, 
when he is to find the Hour and Minute, 
Right Aſcenſion, Oblique Aſcenſion, Culmina-. 
tron, Cc. of any of the heavenly Bodies, 
which are all to be ſought for in that Circle. 
And Captain SURGE is conſtantly execrating 
this Braſs Circle over the Eau AToR, which 
he believes will prevent (at leaſt make it very 
difficult, ) for him to find the LONGITUDE | 
by SEA or LAND either. | 
VII. Another Proof of theſe Globes AY | 
 teſs defettive than others, the ſame Braſs Wire 
will very readily furniſh; (of what prodigious 
Service is this Pittance of Wire upon theſe 
New Globes |) For being itſelf one Tenth of 
an Inch Thick, and carrying an Index, which 
is twice that Thickneſs, it muſt cauſe, that in 
the beſt Poſition of the Index, the equinoc- 
tial Line (or the Equator) cannot come within 
rs of an Inch of the Horizon in the South or 
North Parts, which is a 2%, Degree; and 
if the Hour Index be placed near Aries or 
Libra, the ſaid Lines will want ſeveral De- 
grees of Coincidence with the Horizon, and 
by juſt ſo much, or ſo many Degrees will 
it be impoſſible to bring the Poles into the 
_— or elevate them to 90 


VII. Hence 
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VIII. Hence it follows that only two of 
the three different Poftions of the | Sphere 
can be truly 
that of the parallel Sphere being impoſſible, 
where the Pole cannot be placed in the Ze-. 
nith. And me 8 deem this a moſt 

rant Proo 5 dęfective Go action 
| — Globes? * 1 
IX. It will be found by meaſuring the 
Qu ADbRANMT of ALTITUDE, that it is a 
Quarter of a great Circle upon the Globe, 


and is accordingly divided as ſuch, but when 


repreſented | on theſe Globes; 


one End of this Quadrant is elevated and f-. 


fixed to the Meridian at ſo great a Height 
above the Globe, and the other End ſtrong- 
ly ſpringing agai inſt the Horizon at ſuch Dif- 
tance from. * Globe, will this New Globe-, 
Maker ſay, that this is in ſuch Circumſtances 
a Quadrant of Altitude, i. e. The proper 
Meafure of the ALT1TUuDEs of the Sun or 
Stars above the Horizon, or of their Az1-: 
MUTHs from the Meridians ? Every Ty ROI 

s knows it becomes only a Segment of 
Circle of a large Sphere, improperly divided 
into go Degrees; and can only touch the 
Globe, for which it is made in the Middle 
Part, inſtead of lying cloſely upon its Surface 
throughout. Lo, here, is another Inftance 
of a loſs defettive Cunſtruction of Globes! 

X. But what will give the moſt PEP 
Idea of a Genius for 3 is, that 
in 0 Lats (Page 68.) To VE 

n 
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Sun's Altitude, he has directed the artificial 
Sun to be placed over the Sun's' Place in tbe 
Ecliptic, and then by moving the graduated 
Edge of the Quadrant to the Center of the 
artificial Sun, he tells us, the Degree of the 


 Ruadrant which is cut by the (artificial) Sun's 
Center, 1s the Sun's Height at that Time. 
But in that Set of 12 Inch Globes of this New 
Conſtruction which I bought, when I was 
following theſe ſage Directions, and had at laſt 
fumbled out a Solution of the Problem on 
this Ne Celeſtial Globe, and alſo on that of 
Mr. Senex's for the ſame Moment of Time, I 
found the Height of the natural Sun upon 
the latter to . two Degrees leſs than 
that of the artificial Sun upon the former. 

Now 'tis evident that one of theſe Globes 


muſt be ſhamefully defective in Confiruttion 
indeed; but which, is left to the Reader, 


partial, or impartial; to judge. 

Xl tl ras may be gathered the 
Reaſon, in general, why ſo very few of the 
Problems in this extraordinary Book are illuſ- 
tated by ExamPLes; for had this 2 5th 
-Problem been thus iNomined, we had 2 


{too clearly perhaps) the Defeat of Cunſtruc- 


tion in Compariſon of others; and this would 


have been a woeful Affair after he had given 
tis Ma EH an Aſſurance of the Contrary. 
In fine, thoſe who have to do with artiſcial 
Suns and Moons, ought to be content with 
artificial Altitudes, Azimuths, &c. But fuch 

as 
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as aſpire to nothing more than what is pure« 
ly ſimple and natural, I it all in Mr. | 
9 Globes. 

XII. The Method of engraving the Calen- 
dar and Degrees of the' Sun's Declination 
(uſually called the ANALEMMA) upon the 
Meridian about the North Pole is nothing 
New or peculiar, it being the Invention of 
the late Mr. Joſeph Harris, about 30 Years 
ago, which was probably before theſe Globes 
were began. But Mr. Harris obſerves at the 
ſame Time (N'. 456 of the Tranſ.) that 

GLokk-MAkrxs might ſave the TROUBLE 
and ExpENCER of engraving this upon Brafs, 
by doing the fame Thing upon the Paper of 
the Globes; this Advice Mr. SNF took; 
but they who pay 5 Guineas for Globes in- 
ſtead of 3, ought to have ſome valuable Con- 
ſideration for it, viz. a BR ASG ANALEMMA, 
inſtead of a Paltroon paper one, that will colt 
little or nothing. 

XIII. The Crepuſcular circle is another 
Article, neither New nor peculiar; and I 
think moreover, if it does not prove the Con- 
ſtruction of the Globe defective, it proves 
itſelf very defective ; being only Scantlings of 
common Braſs Wire of Three Half Pence per Oz. 
Thoſe made by Mr. Senex were doubtleſs of a 
different Conſtruction J and the Globes made 
ſince his Plates came into my Hands, have 


Never 8 a; Fraced * — and un- 
| + Wrought 
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wrought Materials, and ſo inartificially placed 
as to be of little or no Uſe. 

XIV. In regard to the Comeass, as it is, 
a6 always has been an Appendage to Globes, 
I have only this to obſerve, that Mr. Senex's 
Method of applying this uſeful Part, is great- 
ly preferable to that we find in theſe New 
Globes; 'is much lefs expenſive, and fixed 
with greater Certainty and Truth. 24:4 

XV. All the Articles hitherto mentioned 
are relative to Deficiency ; let us next ſee what 
may be found redundant in theſe No Globes; 
and the firſt Thing obſervable of this Kind' is 
not only New but very peculiar indeed; we 
are told by this Author (Page 43.) That there 
are Four CoLuREs, I mult Gonfeſs 
this is the firſt Time I ever heard of that 
Number; Mr. Senex never had mote than 
tuo upon his Globes: Nor can I find above 
THREE out of the Four upon theſe New 
Globes, viz. one Solftitial Colure, and 't100 
EquinoSial Colures ; it is true, indeed, he 
ſpeaks of Solſtitial Colures in the plural (Page 
44) and ſays they are made out of to Meri- 
dians paſſing through the Points marked S 
and W]; upon other Globes there is but one 
Meridian which can poſſibly paſs through 
theſe two Points. If we allow of this new 
Invention for making Colures, we ſhall find 
at leaſt fv? upon theſe New Globes, viz. 
two Solftitial, and three Equinoctial Colures. 
For befides the equinoctial Colure paſſing 

D through 
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through V, and the other Equinoctial Colure 
paſſing through , there is it ſeems, a third 
Equinofial Colure paſſing through the 24 
Degrees of the Equator, Eaſt of the Point 
. It is true, he does not (totidem Verbis) 
fay it is the Equinoctial Colure, but only the 
Colure, or Equinoctial Meridian, 4 D. 

1753, © =, And this b Colure is diſ- 
tant from V, or the firſt Meridian paſſing 
through Greenwich Obſervatory, 1 56; De- 
grees to the Weſt ; for the wonderful Inven- 
tion of which, and. the extraordinary Ute 
made of it, ſee Page 126, Gc. of the Book, 

by which the Reader will be convinced chat 
the ſaid Book is every Whit as new and pecu- 
lar as the Globes it deſcribes; it being the 
firſt Time undoubtedly that ever an equino&ial 
Meridian. was heard of that did not paſs thrg' 
the Eguinoctial Points. 

XVI. In other Globes it has been 5 
adjudged ſufficient to number the Degrees of 
Longitude each Way to 180 Degrees from 
the 25 Meridian; and all the modern Books, 
Maps, Tables, c. are formed according to 
that Method of reckoning ; but the Purcha- 
ſers of Our New Globes are not to be fobb'd 
off with Things done thus 20 halves. He 
not only gives —ç the to Halves, but the 
Whole Circle into the Bargain, and roundly 
reckons on from o, to 360 Degrees without 
ſtopping. The Equator thus ſurrounded by 
two 1 of Fi * above, and one of 

a double 
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4 double Notation below, appears neren 


equipped beyond any Equator u a 
Gat: fince' Eudoxus's Time. 1 


XVII. I havealready ckenNodceoftddpmle 
Addition made to the Number of the fixed 
Stars upon this New Celeſtial Globe, which 


we are told are ſeveral Thouſands more than 
have appeared upon other Globes. And as 


it muſt be allowed there is at leaſt a Thou- 
ſand more upon other Globes than can be of 
Uſe to Mankind in any Shape or Senſe whate 
ever, to what Purpoſe is all this Tu- du about 
Stars ? Are they intended to zlumne the 
Globe? If fo, why have they ſuch a caligi- 
nous Afpe on this New Globe ! In the Hea- 
vens they appear bright and glorious ; but I 

appeal to any One who views the Southern 
Hemiſphere of this Globe, if it does not look 
more like Blotting Paper, than the Firma- 
ment of glowing Stars.? 

XVIII. Under the laſt Head of Redun- 
dancies I may juſtly reckon the amazing 
Multiplicity of Names of Places upon the 
Terreſtrial Globe, and the moſt Part of 
them of little or no Importance ; but if the 
Peruſer of ſuch a Globe has no Objection to 
its being thus crouded, in a fmall Character, 
J have none, he may ſuppoſe. And it the | 
Author had authenticated his Innovations up- 
on the Terrefirial Globe with any more than 
his Tpſe dixit, it might have prejudiced the 
— of Mr, Senex's ; but as the Caſe ſtands, 
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1 believe they are pretty ſafe, and ſo ith re- 
main till other Lights are thrown upon Geo- 
grapby than what can be expected from this 
Quarter. 

I have done with the Globes; 4 ſhall 
conclude with a few Remarks on the Book 
that deſcribes them. As to the Grammatical 
Part of it, 1 will ſay it is much exceeding 
what I expected from an Adveriſement of ĩt 
three times repeated in the public Papers. 1 
wonder nope of his Wort hy Friends could be 
found to . him a Jog before. In Ortho- 
graphy. he is not quite ſo correct ag one might 
expect; for ſure the hackney'd Word Phæ- 
nomena is become too common to admit of 
the Excuſe, Græcum eft, non poteſt legi. 
However our Author is reſolved to be right 
by Hook or by | Crook, and therefore ſpells jt 
every. Way it can be f pelt, viz, Phoenomena, 
Phenomena, and Phenomena. As to the 
Word Tellarium, 1 proteſt can find it in no 
Dictionary, nor can I derive it from any 
One, or all the Languages together, I ever 
heard of. His Eſemios for Eſemaux, Kan- 
ton for Canton, Antego for Antigua, and a 
hundred others, will aſtoniſh no Body * 
has read this peculiar Book. 

In che Title-Page we are told One great 
Deſign of the Book is to ſhew the Cok- 
RESPONDENCY of the Two SPHEREs. And 
though this new Doctrine employs near. half 


the Pak yet. after wohin it over, I wa 
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juſt as wiſe as before; for after all the an. 
ed and tedious Labour he beſtows u 
about the natural Agreement betapeen. fiat | 

and Terreſtrial Spberes, Solar Correſpondents, 
Celeſtial Correſpondents, Correſpondency of the 
fixed Stars, Signal or Warning Stars, and 
many Tables of Gorreſpondency of Stars and 

Places, employing near 40 Pages of the Book, 
1 was fo ſtupid as to ſee no more Correſpon- 
dency between one and the other Sphere, 
—_ appeared. before the Publication of theſe = 
New Globes, Nay his Deſcant upon Signal. 
or Warning Stars, and their Pexpendicularity 
over Peoples' Heads, muſt be incom — 
ble to thoſe who have ſtudied it no more 
than myſelf. | | 

As to the Phænomena of the HarvesT- 

Moon, we find nothing New inthe Book ; 
and the New Globes will explain them in no 
peculiar Manner, not even ſo eaſy and natu- 
ral as may be ſhewn upon the common Sort 
of Globes, if we are obliged to uſe. his ar- 
 tificial Sun, Moon, Wires, Strings, &c. 

which are furniſhed for ſuch Kind of Pro- 
blems. 

For a-Specimen 2 Alronomicai Sul that 

is certainly both new and peculiar, I muſt _ 


refer the Reader to the Book, where from. 7 


Page 126 to 148, he will find the Method 

of computing the Time of the Autumnal 
| Equinox, and the Difference of Time between 
that ang the Yernal — with Precepts, 


les, 
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Tables, &c. of Retroceſſion,' Autunnal Enui- 
n0xes, &c. with Calculations for Alexandria, 
Greenwich, Ne. with a Circle for the litera! 
Chara#er of Days, &c. But becaufe theſe 
Things do hot concern the Globes, therefore 
the Reader muſt be left to find out the Mean- 
ing himſelf, and make the beſt Uſe of it he 
can, © 

The Methods of KA a Meridian 2 
the Equation of Time, and ſbewing how the 
Terreſtrial Globe wi Il repreſent 57 real Phe- 
nomena relating to the Earth when actually 
compared with the refulgent Rays emitted from 
the great | Sphere of Day, are as incompre- 
henfibly fine, as the Language in which they 
are preſented to us; but here we muſt fol- 
low our Author's Example, and ſuppoſe, 
the many Advantages arifing from theſe Capi 
tal Problems relating to the placing the G bbs 
in the Sun's Rays, an intelligent Reader will 
eafily diſcern, and readily extend to his own 
as well as the Benefit of his Pu PII. N. B. 
By an intelligent Reader you are to under- 
ſtand a Teacher of the Uſe of the Globes. 

I can't conclude without taking Notice of 
one very extraordinary Paragraph in the 
Preface, though it is purely . 
and in Which he Globes are no ways con- 
cerned ; it runs thus; | 

* The Table of the Paſſage of the firſt 
Point of Aries over the Meridian, is taken 
ou an Ernrurnis of * LA W 
= WI 
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with ſome LITTLE ALTERATIONS; and 
has been carefully. compared with twenty 
Years CALCULATIONS made hy the ſame 
Author, The Neceſſity, fays he, TE my=- 
ſelf under of haſtening the PuBLIcaT 1on of 
THIS. TREATISE, and the various Interrup- 
tion and Ayocations from which a Perſon in 
MY STATION cannot be exempt, would not 
allow Me ſufficient Leiſure to cacviare 
an ORIGINAL TABLE.” Here the Public 
has a right to propoſe the following Queries, 
vis. (I.) Why any one has preſumed to 
make any Alterations in Tables of any Sort 
calculated by the late Dx LA CATI E, with- 
out giving a [For far his ſo doing (2.) How 

| have theſe Tables been — compared 
with 20 Years CALCULATIONS ? (3.) How 
does it appear that the moſt able Aſtronomer 
which this Age has produced, both for Cal. 
culations and See has offered Us a 
defective Table of the Paſſage of the firfi 
Point of. Aries. over the Meridian? (4.) and 
in what Ephemeris, of DE La. CailLs is 
there any ſuch Table to be found? {5.) In 
his Epbemerides of the Celeſtial Motions for 
ten Vears, viz. from 1765 to 1775 there is 
a Table of the Diſtance of the firſt Paint of 


Aries from the Meridian of Paris, and is 5 


variable thro' every Year. Can this. be the 
Table in Queſtion? (6.) Whatever Table is 
here. referred to, and whatever be its Defi- 
ciency, if it was of DE LA CAILLE's. 5 
"FL Ing, 
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ling, Have we any Reaſon to Fey it to be - 
better done de novo by our Author from any 
Specimens we have of his aſtronomical Abili- | 
ties contained in this wonderful Work ?- 
From the little I know, or can judge of 
aſtronomical Matters, I could not have ſup- 
poſed there was a Man living who would 
| have preſumed himſelf able to mend any ſuch 6 
Table of the ABBe De la CariLLEs. © 
Our Author has great Hopes that the Su- 
perior Accuracy with which the Plates are 
drawn and engraved will appear at firſt Sight 
to competent Judges ; but if the Public were 
certified of the Truth of what I have heard 
from the Workmen, viz. that the Plates 
were done over and over again, in Whole or 
in Part, and many Changes and Sets of 
Hands ſucceſſively employed for many Years 
paſt; and that at laſt it would have been im- 
poſſible to have got them compleated, had 
they not hit upon the Expedient of copying 
Mr Senex's Papers of the 17 Inch eagle, 
Globe. I fay if they believe theſe common 
Reports, there will be very few competent 
Judges found to have any extraordinary Opi- 
nion of the ſuperior Accuracy of | copyed 
Plates, or to diſcern i it at e or e r 
either. 

As to the Drawing and Engraving of the 
Plates of the Celeſtial and Terreſtrial Globe 
in the Book, they are equally incomparable 
and peculiar, _ quite beyond the Reach of 

Cri- 
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Criticiſm, , And ſince they are aid to repre- 
ſent theſe Globes AS they are improved and 
conſtrufted by the Author, it will fave us the 
Trouble of ſaying any more about the Globes, . 
Plates, or their Engraving. 

I ſhall diſmiſs this Subje& with only one 
Reflection on our Author's Talent at morali- 
ding upon the Works of Nature; for ſpeax- 
ing of the PLANETS he obſerves very gravely, 
and with great Peculiarity, Tat the Re- 
gularity of their Motions, STRICTLY co 
 FORMABLE at all Times to the. Laws of 
THEIR CREATOR, exhibits a STIKING PAT 
TERN F QBEDIENCE to every RATIONAL. 
Spectator. But why are we ſent to the Pla- 
nets to learn this Piece of Rational Deport- 
ment, ſince every Man's CLock affords him 
the ſame Atriking Patern of Obedience. But 
if our Author thinks Rational Beings will ad- 
mire his mechanical Methods of becoming de- 
vout and religious, it is no Wonder if he 
imagines that his Globes will open a large 
Field of Geographical, and Aſtronomical Know- 
ledge, . fraught with Instruction and Amuſe- 
ment; ſince theſe Things naturally flow from 
mec ban cal Conſtructions and Contrrvances; _ 
' whereas the Princi iples of Virtue and Reli- _ ; 
gion, in order to their being rational, were 
never before known to be founded in Laws 
of Nature deſigned only for inanimate Beings, | 
e of TOs. are * Mechanical, 1 

n 
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In ſhort the Reader of this Book ought to 
have a new and peculiar Underftanding : - how 
elſe. will he comprehend how a' Circt# may 
repreſent a Plane ( age 9)? Or how to ſupply 
the Want of a Tellarium (Page 53)? Or how 
the Equator can (in theſe Globes) ever be 1 in 
the Plane of the broad Paper Circle' (Page 
60)? Or what is the neareft Mean Leng 
of a Tropical Year (Page 12 757 Or what is 
the Uſe of the Mandzil of Kamer (Page 
205)? Or what is the Shade of Extuberancy 
(Page 224)? Or what are the Four Cardinal 
TAs of the Day ? Or what the Uſe of the 

Tables at the End of the Book? To paſs by 
many other T hings equally incomprehenſts i- 
. ble by vulgar Capacities. _ 

The Undertaker of a Tafe fo HNphickion 
and laborious (as writing a Treatiſe on the 
Uſe of the Globes) hopes the Reader will 
make ſome favourable allowance for him, 
and correct the Errors for himſelf, if there 
ſhould appear to he any, This is but a rea- 
ſonable Requeſt, and it would be cruel to 
deny i it; Sins of Ignorance (when we are not 
needleſſly guilty of them) are always penial; 
| fince humanum eft errare. But why, lincs 
the Taſk is in itſelf ſo grieviouſly hard, 
| ſhould the Undertaker, take ſo much more 
Pains than was neceſſary ? Who beſides this 
Undertaker would undertake to uſe the Peri- 
Pbhraſis, Our New GLoBes 25 times over, 
when { ſo many lingle Words i in other Writers 


ſuffice : 
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ſufige? Or the Circumlocution sr RO 


BR AS MERIDLAN, no leſs than 100 Times? 


And the irkſome deſcriptive 7 autology, BRoap 
PAPER CIRCEE (for the Horizon) 75 
tines repeated? Indeed when we take 
a proper View of this Work we cannot but 
exelaim inn the Poet, Hic Labor, hoc 
| Opt: 

1 don't - apprehend. chere i is any. more Com- 
 Mement:than Truth, in the Aſſertion, con 
it is the Privilege of real Greatneſs not fo 75 

afraid of Diminution by condeſcending to the 


— of LITTLE TGS. hatever 
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kicks the 2 — bimſelf has * W 
them, viz. Of LITTLE THIN G8, in- 
deed And whether his MajesTy's litera= 
ry: Greatneſs may be liable te no Diminution 
by condeſeending; to the Notice of them, 
muſt be left to the Determination of his moſt 
Tags wa and impartial Subjects. 

Thus we have conſidered moſt of | the _ 
132 of a Bock dedicated at firſt 
a KIR, add may at laſt perhaps, pave th e 
. Honour of being en: 8 = 
notwithſtanding all tbe Corre ncy 0 
the Spheres it talks ſo highly of. F 
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At the End of the Book we find a CaTa- 
' LOGUE OF INSTRUMENTS, prefaced in a 
STRAIN of RE TORIC that is alſo New and 
Peculiar, But what Iſhall take Notice of are 
the following Expreſſions, viz. ſuch Infiru- 
ments as are either invented or improved by 
himſelf, and conſtructed according to the mosT 
PERFECT THEORY, Now I believe I may 
fafely appeal to the Public, and aſk if they do 
not remember hoſe very Words in my Ad- 
vertiſements in the public Papers for many 
Years paſt? However, any Gentleman may 
ſee them in my Shop-Bills at any Time. 
No he either ſtole them from me, or I 
ſtole them from him; but this Matter will 
not long be a Subject of Diſpute, for unleſs he 
can produce Bills or Catalogues which have 
thoſe Expreffions prior to mine, I ſhall charge 
him with the Ter: He tells us, he would not 
willinglyincur the Imputation either of PLA61- 
 ARISM or IN GRAT ITU DE; but unleſs he can 
acquit himſelf of the above Charge, he muſt ap- 
pear guilty of Plagiariſm; and alſo of Ingrati- 
'Zude of Courſe, becauſe he took it without 
tbanking Mx for it, But how much baſer 
_ muſt that Diſpoſition ſtill be, which can per- 
mit a Man to take any Thing from another, to 
which he knows he has not only no Right, 
but is conſcious his Behaviour for Ten Nears 

' paſt has rendered him an Object of juſt Con- 
tempt to the Perſon he ſteals from? There 
"Li nete 
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are other Articles of Im peachment, ſuch as 
Acbromatic Refractor, 2 Orreries, 
Planetarium, and I ſuppoſe his TR, 

are all taken from my Bills, G c. 
But when be reprints his Catalogue 1 
muſt beg the Favour of him not to diſ- 
grace my Inſtruments with ſuch falſe Spel. 
lng, but write it Tellurian, as J have done. 
Alſo ſome common Words would better be- 
come his Catalogue, if they were more pro- 
petly and intelligibly ſpelt, as Pantograpber, 
Zograſcope, &c. This laſt Word Zograſcope 
is entirely neu to me, and I believe peculiar 
to this Author alone; the ſame may be ſaid 


of the Word Legarithin i in ſome er Wri- 


tings of his MA Jr v 's Mathematical In- 
-ftrument-Maker. | 


As we are told, that bis, Minen are 
eohſtrutted according to the MOsT/PERFECT 
THreoRY, it would have been but becoming 
in him to have firſt convinced the Public that 

be knows when they are ſo, and when they are 
not; for we are not to take a Man's Word 
only for a Proof of his being a Matbemati- 
cian; beſides the Aſſertion is not true in his 
Mouth, for he never conſtructed ſome Inſtru- 


ments accord ing to the moſt perfect Theory; for 


Inſtance, this requires a different Conſttuction 


and Application of the Line of Latitudes, than 
wjhat you find upon any Scales of his Make, 
unleſs he * ſtolen that likewiſe from my 


D. al- 


-. 


[ 3» ] 
Didlling-Seftor..- And were he to ſell no 
more Inſtruments than what he could demon- 

ſtrate the Tuxoxx of from genuine Px IN- 
cIPLEs of GEOMETRY, I believe it would 
not be the worſe for the Reſt of the Trade. 
le has a New and Curious Hydromieter in 
Hand, it ſeems; and it very luckily happens, 
chat he could not have pitched upon ſuch 
another Inſtrument for giving him an: Op- 
portunity to exert his rm Faculties, and 
whoſe Theory diſplays ſo ample u Field. The 
Truth of which I have found by ſever Yeats 
Experience; the Phy/ical 3 
Principles of the Conſtruction of my Muro- 
meter, K de e pablidied;) And tis 
hoped my Antagoniſt will not fail to do the 
ſame by his; The Merits of each will then 
be aal decided by competent Judges among 
the Honourable eee of his Ma- | 
JESTY's: Cuſtoms, Sc. | 
I ſhould have taken in very god Part all 
his Plagiariſm and ſubreptitious Methods of 
Dealing by me, if he had not been ſo unge- 
nerous as to call ne Names for it when he 
had done. He would have been welcome to 
all the Eclat my New AlR-Puus have added 
to his Shop- Windows for many Vears paſt, 
had he been genteel enough to have told His 
Cuſtomers Who they were indebted to for 


them. No Inſtrument invented by him, 
ever appeared. 1 in my Windows; Not but 
ns 


[ 32 
that if he ſhould at 
Public with any. Thing that is really better 
than what they have already, I ſincerely de- 
clare I ſhall be the firſt to acknowledge its 


Time oblige . 


Merit ; and would ſcorn to depreciate any 
Work of public Utility, ftom what Hand fo» 


ever it comes; for with me, Fas eſt et ab 
Hole cheeri. 1 Ms ag 
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ADVERTISEMENT. 


Wn "2, yo 


R. | Martin 9 Pair of theſe New 
Globes. ready to produce to any Gen- 
tleman or Lady 7 "ig a ſatisfactory Proof of the 
Truth of all Hon has been advanced in the 
foregoing Trad, relative to the comparative 
Excellency of theſe, and Mr, SENEX's 
Globes, the Prices of which are as * . 


Largeſt Sort 28 Inches Diameter, 1 n 
from 271. 16s. Gd. to — 35 00 
Ditto, 17 Inches — — — 6 60 
Ditto, 12 Inches — — 3 2-0; 
Ditto, 9 Inches —— — 2 2 0, 
Ditto, 3 Inches in a Caſe — 0 10 6 


With all Kinds of Mathematical Wt Philoſo- 
phical Inſtruments, conſtructed according to 
their reſpective THEORIES, * 4 in 
er _ E ns __ 0 


8 E 0 1 0 * 1. 

4 N 18 N of r 
e the Great VARIEZT y 8 
Phænomena they repreſent, and 
rde extreme Degree of Exacruksg 
they admit of at a fab ExPeENCE. 


0 Bngliſh Author beſides Dr, Dex: 
HAM in his Artificial Clock- Maker 
12 has treated upon the Subject of 

ORRERIES, the be Mechaniſm thereof, 
_ the Truth of ſuch Work. Fay 1 Plan, 
delivered is quite u e O | | 
and chiefly hiſtorical. 10 7 " ji 
Nor has any foreign Author belides the | 
Loot HuGzx1vs, touched upon Calcula- 
ions af this Kind, that 1 know of, This | 

noble Author, in his Tract called the Auto- 

maton, has delivered the Principles of Calcy- 
lating Numbers for the Phat Motions, _ 

ID by which he has conſtructed his bj. 
maton or Planetarium to ſuch a Degree of 

Truth in the Mean Motions, Excentricities, 

UG. eee ee ofthe lige Sort 

1 e N 


— 


IF 
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Bot no alen Productions are perfect; 
r vs leaves us to inyeſtigate Numbers 
for the Movement of the Moon's Nope. 
and APOGEE, the Mean Motions ef the Sa- 
tellites of JuriTER-and'/SATURN, and the 
Phaſes of Saturn's Rix. But, what is the 
greateſt Deficiency. of all, there is not a 
Word of the Mechaniſm of the Earth's, Di- 
urnal Motion about' Its Axis. 

It is this laſt Article, indeed, thar ditin- 
guiſhes an ORRERY from a Planetarium, 
which has nothing more than the Annual 
Motions, As Hucdiüs made uſe of Niccio- 
lus's Tables, his Numbers and Conſtructions 
are not to be expected ſo correct as thoſe de- 
duced from modern Tables, viz. thoſe of 
 Vairiey,. De la CALLE, Mavzn, and 
CrAin Abr. 

From theſe moſt correct Tables T have 
been at no ſmall Pains of deducing a Syſtem 
of Numbers, which will ſhew the An- 
nua] Mean Motions of the PLANnETs ; the 
Paralleliſn of the EarxTn's Axis; the 
Diurnal Motion of the EaxTn ; the Men- 
rual Motion of the EAR TR and Mom; 
the Motion of the Moon's Nope, and Aro- 
GEE ; the Motion of Jupiter's SATELLITES, * 
the Motian of SATURN'SSATELLITES ; wich | 
the Paralleliſm of his Axis for the Prasrs 
of his ING. All of wing 708 therefore in 
as great Perfection as the pre ent ee 
State of Afronomy will a of. 55 = e, 


But 


37 1. 

e the Reader may be in ſome De- 
gree apprized of the —. — Accuracy of 
theſe Numbers, or how near to the Huth | 
they approach, 1. ſhall, lay before him the 
following Sketch for his Satisfactioy. | . 

The Planet Mexcury makes 847 Revo- 
lutions in 204 Years in this ORRERK Y; but 
in the Heavens, it - revolves 847 times in 
204, 08 Years; this gives an Error of 
16' 56“ 16“ in 20 Fears; which is not 
one Minute per Aunnum. | 

The Planet Venus in the Gen makes 
395 Revolutions in 24 3 Years butin the Hea- 
vens ſhe revolves the ſame N umber of times 
in 3944996 5 Vears; which gives an Error 
of 0 28 (400 in 20 Years, or about 20% 


per. Annum. 
„be Eaxru's Period about the Sun is 
here ſtated at 305 5 49 n 


The Planet Mans revolves in the "Okrg- 
RY 67, Times in 126 Vears; but in the 
Heavens the ſame Number. of Revolutions i 3 
compleated in 66,9977. Years; Tt the 
Ertor in 20 Years i is not more than y 53.2 A 
which is about 24“ per. Annum. 

The Planet Jorizzs makes 14 Revole- 
tions in the ORRERY in 166 Years, in the 
Heavens it performs 1 ,0018, Revolutions | 
in the fame Time; the Difference, gives 
4 40ʃ¼ 48“ for the FTA s in 20 e 


Gy 12 e | 
ST Pe a he 


7 
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The Planet Arche revolves Ane the 
Sun in the ORRERX 7 times in 206 Vears; 
bat in the Heavens it makes but 6, 9989 5 | 
Revolutions in the fame Time. Whence Fa 


turn is too faſt by 1' 37" 12d 1 in 20 o Years, | 
or 4 * Aunnum. 


For the Lunaklun. 

As the Time of Mean 'Synodica Revolu- 
tions of the Moow is 29“ 12* 44 2" 53“, 
there will be 21038 ſuch Lunations in 1701 
Years, compleatly ; in the Orrery there are 
178 1 Lunations in 144 Years, which is ſo very 
near che Truth, as to differ from it only 
28' 30" in 20 Years, or but a little more 
than one Minute per "Amun. 

The Mean Annual Motion of he Nove 
of the 'Moon's Orbit being 19* 19 43 > there 
will be 67. tee 6 of the Node in 1247 
Years; and thence ' the Mechaniſm of the 
Motion of the Node in the Orrery wil be 
extremely near the Fruth, - 

The Annual Mean Motion of the Moon's 

AroGgE being 40” 39' 50”, there will be 
13 Revolutions in 115 Years z whence alſo 
this Motion is repreſented with great Accu- 
racy in the Orrery. 
re may alfo be added te bi cov, a 
ſecond LuxazIvm, for ſhewing the is 
Phaſes of the Moon and her Zibratfons both 


in Longitude and 2 which Fart bas 
i not 


Cl 37 1 

_—_ appeared in any Orreries that I have: 
ſeen or heard oſe 

The Paralleliſm of the Plane of the Bugs 
tic in this Lunarium is adjuſted to the preciſe 
Truth, and the Days of the Moon's Age, 
and her Latitude in every Part af her 
Orbit for any Foo Time, are e 
9 | 4 


The TI IU IW. 

In this Part our Numbers are 6 very ex- 
act, that the Axis of the Earth is not only 
always rfectly parallel to, itſelf, but the 
Diurnal Motion of the EarTH about its 
Axis is here adjuſted to the Mean Motion 
of the Sun to fo nice a Degree, that they 
both begin and end the Year together wit 
leſs than 30 Minutes per Annum. See fur- 
ther —— the Uſes of this curious Part 
in the foregoing Treatiſe of the Globes, Page 
168, Sc. and in the Young GENTLEM4 
and Lavy'sPrilosoeny in the gd 
MabazIhg for the Year 1700.” | 


The Aula Sys T EJ J. 


In order to exhibit the Mean Motions of 
the Wur SATEELITES Of JUPITER, we | 


have only to re their ſeveral Revole- 


tions with that of the Primum' Mobile, and 
from chencs we obtain the Numbers for the 
Conſtruction of this Journ SysTem, with 
* the Accuracy the preſent State of Aſtro- 


_ nomy 
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nomy will afford. Theſe: periodical Times 
a5 Tab 57 are err in "oO Mos: 
4 11 "Fad Tine, I Revol.” Days: * 
e r H 608 P 7 Berg. 
. 1 18 % 33 19 34% 
II. 3 13 13 42 20 71 
I. 7 3 42 33/11 787 
we 1 16. oo 1270 8 Mt 267 
. 3 * . — 2 8 1 
* er ps Suri Sys EN. OR 


In the fame Manner you obſerve the Pe- 

riodical Times, and Ratios of the Numbers 
which. compoſe | the Mechaniſm of the Satur- 
man A 1 in the Table below. W 


II ror wes 7 Periodical Twe. ee 
4 2 75 5 H tg 70 HIP: 4 "I 9 15 
. 10 21 18 27 98 1850 
8 1 9 5 5 LOSER: % * 
H. 2 17 41 22 19 |. - $2 
. 4 12 25 25 31 
W. 15 22 41 1255 877 
Z. 2 34 — 
The Bd of Gates? s Hig are provi- 


ded. for by the pr 
ralleliſm of its N 


dens Ho and Pa- 


of his Period they are the ſame in the Or- 
rery, as in the Heavens; and thus all the 
eee of the Annual, Menſtrual, and 
Diurnal 


—_— 


So that at any Time 


11 
Diurnal Motions of the Planets, Primary and 
Secondary, are exhibited in this Conſtruction 
of an Orrery with much leſs Expence, and 
far greater Accuracy, than could be attaina- 
ble with Numbers leſs perfect than thoſe we 
now have; not only ſo, but 1 have never 
ſeen, or heard of any Orrery, that will ex. 
hibit all the above-mentioned: Appearances 
with any Numbers, or by any Conſtruction 
at all, not even thoſe . n — ſold 
for 1000 Gebe 


4 
* 3 
*. : "2 


LINE 02% $40 
rr COP <4 wo, © Kg 
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Mr. a” ee New 8 
and Marnob of finding the La- 
© TITUDE at SE, 'by to Obſerva- 


tions of the e i 45 oy 


or raus. $7 


of: j m1 + 4 91: 


ne Problem LS y ificule in 


— a 2 eaſy and exact Soloticauby, the 
Gr osx, or an Inſtrument made of Part of a 
Globs, which was * Years ago * 


| Cie) 
in the Philoſophical Trunſactions, Vol. VIII. 
Page 3 1, by the Inventor Mr. R. Ga An AM; 
this: Account of fo uſeful an Inſtrument and 
Method of finding the Latitude we ſhall here 
tranſcribe, as it immediately depends upon 
the Nature and Uſe of the Globe, which, 
if t be of the largeſt Size, or that of 28 In- 
ehes in Diameter, will give a Solution to 
the Exadtneſs of a Minute with great Eaſe. 
His Account is as follows, in his o.,ỹn Words. 
The Neceſſity of finding the Latitude a 

Ship is in, is too well known to be inſiſted 
on: Frequent Opportunities of obſerving the 
Latitude muſt conſequently be of very great 
Advantage to Navigation, The Method 
uſually practiſed, is by taking the Sun or Star's . 
Meridian Altitude or Zenith Diſtance : In 
this Caſe, if the Sun does not ſhine but for 
ſome ſmall Time only, before Noon and af- 
ter, though it be clear all the reſt of the Day, 
it is of no uſe for this Purpoſe. Mr. Faro, 
F. R. S. (in the Vear 1728) propoſed a Me- 
thod for finding the Latitude, from two or 
more Obſervations of the Sun (or Stars) at 
any Time, the Diſtance of the ſaid Obſerva- 
tions in Time, being given by a Watch; 
bet as his Method requires a vaſt Number of 
Computations, and a great deal of Skill in 
Spherical Trigonometry, it has very ſeldom 
vten made uſe of, and never but by good 

Waben, "The intent bfr 


LTD 3 | 
ſcribed will anſwer the fame End, and has 
: theſe Advantages, viz. f 
- 1ſt. It may be very eaſily underſtood 'by 


Sea- men. 


2dly. It immediately ſhews the Latitude of 


the Pre. 


3dly. It gives the Time of Day at Sea, 
when no other Inſtrument can. 

4thly. It may be made as large and conſe- 
quently as accurate as is defired, - 
 ABC(Fig.1 \repreſents parte the Hemiſ- 
phere of a large Globe (half the Globe, and 
the Part below the Tropick arecut off, that it | 
may take up the leſs Room), AC, half 
the Equator, divided into 12 Hours above, 
and 180 Degrees below, and ſubdivided into 
Minutes, as is likewiſe the lower Tropick 
DD; EE, a moveable graduated Meridian, 
8 on the Axis PF. G an Index to fix 

t (by the means of the Screw H) to any 
Hau II, a circular beam Compaſs, the 
Center I 7 to be fixed on the Meridian to any 
Degree and Minute of Declination, by the 
Method commonly called Nonius's Diviſions: 
E the Point for drawing Arches, which is 

likewiſe fixed to any Degree and Minute by 
the fame Method. As the Meridian is at 
ſome Diſtance from the Globe, L is a piece 
of Braſs to fix on the Meridian, marked with 
| Nomius's Diviſions, with a Point reaching 
down to the Interſection of the Arches, by 
which Means the Diſtance of the ſaid Inter- 

G ſection 


ſeklien from the omar.” or it s Latitude 


is found. The Degrees , . Minutes may 
likewiſe be ſhewn by diagona Lines. yy 


Prop. I From two Obſervations f the Hei mY 
of the Sun, the Diſtance of the e ſoid Ob- 
ervations in Time, being given . 
Watch, as likewiſe the Declination of the 


Sun; to find the Latitude of the Place, 
and Hour of the Do. | 


1 When the Ship is at Reſt, that i is, af 
Anchor, or in a Calm, fo as to have h th or 
no Progreſſive Motion. 
' Cafe I. | Suppoſe the Sun in the Equator, 
on the Day of Obſervation : Fix the Centre 
of the Beam-Compaſs at © Degree (or at the 
Equator,) and move the Point & to the Ze- 
nith Diſtance, (the Complement of the Alti- 
tude, taken by the uſual Inſtruments,) and 
from any Hour, as from C, deſcribe an 
Arch of a Circle with the ſaid Point, as bc 
(Ex. 1.) Suppoſe eight Hours after, by your 
Watch, you have another Obſervation ; ; 
move the Meridian eight Hours farther, ts 
d, and fix it there; and with the Zenith 
Diſtance then obſerved, deſcribe another 
Arch as 75 the Point where it cuts the for- 
mer is the Place of Obſervatign, and its 
Diſtance | taken on the Meridian from the 
Equator, ſhews its Latitüde; and the Mi- 
nutes reckoned on the Equator from the 


Meridiag 


Lak 
Meridian, to C and d the Times of Obſer- 
vation) ſhew what thoſe Hours were. 
Caſe II. When the Sun has Declinati6n : 
Fix the Centre of the Beam-Compaſs oft 
os Meridian, to the proper Degree of De- 


2 for the Day of Obſer vation, and 
2 — before. 


Qaſe III. 1 the Obſervations are at 4 
ter Diſtanee than twelve Hours, but in 
the ſame Day: Make uſe of the Complement 
to twenty-tour Hours of the Diſfance in 
Time, and take the Declination on the con- 
trary, .or lower fide of the Equator ; and in- 
ſtead of the Zenith Diſtance, take the Nadir 
Diſtances or Altitudes increaſed by 90". 
Thus you will find the Latitude, and 
Time of each Obſervation froth Midnight. 
la this Caſe the Beam- ee muſt extend 
to more than 9. 
Caſe IV. If the Obſervations are more thin 
a Day aſunder; as for Inſtance, a Day and 
2 . (26 Hours) : Place the Center of 
the Beam-Compaſs 2 Hours farther than it 
was the Day before; but in different Decli- 
nations, according to the Table of Declina- 
tion for the ſeveral Days. 4 
Caſe V. When the Obſervations are de 


by a Star: The Centre of the Beam-Com- © © — 


— muſt be ſet to the Declination of the 
SZtar; then proceed as before. To find the 
Four in this Caſe, the right Aſcenſion muſt 
* e given. 
8 TO G's : © Schein. 


[ 4 } 
1 The ſame Method may be . 


ful at Land, when no Meridian Obſervation 
| n 


II. The Ship in Motion, r 
Ge I. Suspole the Sun in the Equator: 
The Diſtance between the two Obſervations 

8 Hours, as before, and the Arch 3a à (Ex. 
45 deſeribed by the Zenith Diſtance of the 
ficſt Obfervation, from the Centre C; and 
the Angle cab, 40 Degrees, is the Angle 
between the Ship s way, and the Azimuth 
of the Sun continued, (given by the Azi- 
muth Compaſs) and 1155 during the eight 
Hours, the Ship has made 1, or 60 from 4 
to b, or from the Sun; then, as Radius is 
to the Coſine of c ah 40*, fo i is ab 60 to 40 
46 add 46 to the Zenith Diſtance Ca; and 
with E, the Point of the Beam- Com ph _ 
that Diſtance, deſcribe the Arch. e 
with the Zenith Diſtance of the 72 8 
vation, whoſe Centre is 4, draw the Arch 

is the Point where. it cuts the Arch che, 
is the Place where the Ship was laſt; and 
its Diſtance taken on the Meridian from the 
Equator ſhews its Latitude; the Minutes 
reckoned on the Equator from the Meridian 
to d (the Time of the laſt Obfervation) ſhew 
the Hour, or its Diſtance from 12 O'Clock. 

- Cafe II. If the Ship had failed from à to 


p or towards the Sun: The Coſine of the 


| * Ba 7 or of the Angle between the 
| Ship's 


16 Þ 
Ship's Way and the Sun, maſt be ſobtracted 
from the Zenith Diſtance of the firſt Obſer- 
vation, 

N. B. Only the two Arches cbe, ff, are 
to be drawn on the Globe, the reſt being 
added here, to ſhew the Reaſon of the Cons 
ſtraMion. 

Cafe III. To find the Latitode of the belt 
Place : From the Equator,” with a Pair of 
Compaſſes, take the Diſtance ſailed 60 and 
with one foot in the Interſection of the Ar- 
ches be, ff, the Place found before, put the 
other in the Arch a a a, the Zenith Diſtance 
of the firſt Obſetvation, and in this Inſtance, 
on the left Hand of the Azimuth of the Sun, 
this is the Place ſoughit; and its Diſtance 
taken on the Meridian from the Equator, 
ſhews the Latitude; and the Minutes reckon- 
ed on the Equator from the Meridian to- C, 
the Time' of the firſt Opferrerion, ſhew the 
| Hour. LESLIE: 

The Interval in Time or Degice bender 
the two Places, ſhewn by the Index G, I 
hy Difference of Longitude; / 

''N. B. Thoſe' Obſerdeiioneire beſt, whoſe 


Arches croſs each other almoſt at right An- 
n eee 


Prop, U. 7h Zenith Diftances of two'Stare, 
chin objerned at the ſame Time, their Dicli- 


nation, af rigbt Akenfion being known ; 
| to 


44615 
to find the Latitude of the x long as. 
ſervation. Ty i 


Fix the Center of the Beam- Compaſs to 
the Declination of either of the Stars, and 
with the Zenith Diſtance of that Star deſcribe 
an Arch ; move the Meridian as many. Hours 
_ farther as is the Difference of right Aſcenſion 
of the other Star; and fix the Centre of the 
Beam-Compals to. the Declination of it; 
and with its Zenith Diſtance croſs the 
firſt Arch: The Interſection ſhews the La- 
titude of the Place of Obſervation; and alſo 
the Diſtance of the right Aſcenſion of the 
Zenith from that of either of the Stars; by 
which means the Hour may be known. 

If a Celeſtial Globe is made uſe of, then 
place the Centre of the Beam-Compals over 
the ſeveral Stars. 

The Latitude and Hour being given, Fl 
Variation of the Compaſs is eaſily known. 

N. B. In order to draw Arches on the 
Globe ; rub ſome black Lead powdered on 
a Piece of Paper; lay the Side which is 
blacked next the Globe, where you imagine 
the Interſection of the Arches will be: Then 
draw them on the clean fide with the Point 
of the Beam-Compaſs, and they will ap 


pear 
on the Globe; and if the Globe is well var- 
niſhed, they may be rubbed out with Bread, 
or waſhed out with Water. 


As 
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As Altitudes at Sea are now readily taken, 
with great Exactneſs, by Hadley s Quadrant, 
and as the ſaid — i are the Principles on 
which the Operations above deſcribed are 
founded; the previous Uſe of that Quadrant 


cannot but be of the utmoſt ance to 
thoſe who ſhall have Occaſion for this Inſtru- 
ment; [for which, ſee my Tazoxy of 


* s Quadrant demonſtrated, ] 
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The Ven of the GLozs in N | 
_ the true Diſtance of the Moon 


from the Sun or a Star, by the 
obſerved Diſtance, allowing for 
 ReenacTION and PARALLAX. 


| HE Globe i is an eee ny 
r X applicable for finding the true Diſ- 


tance of the Moon from the Sun or 


Star, from the obſerved, or appa= 


rent bi taken by the Sr A-OcrAxr 
in the Problem of finding: the LoxdIrupx, 
or Difference of MxRiDiAxs, between an 
two Places. For the Degrees upon the Globe 
of 28 Inches Diameter, are larger than thoſe 


upon 


[4] 
upon the Octants of the uſual Size; and 
therefore by means of the Nonius, the true 
Diſtance may be had to as great an Accuracy, 
at leaſt, as the obſerved Diſtance itſelf; and 
to pretend to greater Preciſion than the Data 
will admit of, is abſurd; and will in vain be 
ſought after ; even from on them- 
ſelves, | 
To illuſtrate this Matter, we muſt explain 5 
by a Scheme the Doctrine of Refraction and 
Parallax, and the Difference between the 
Apparent and true Places of Oßjects, there- 
fore (in Fig. 2.) let C be the Centre of the 
Earth AB; and B the Place of a SpeCtator 
on its Surface, whoſe Zenith is Z. And 
let N and n be two Places of a Planet, in 
an Azimuth Circle Z O; ea BN and 
CN, as alſo By and Cu: chen are the An- 
gles BNC, and BA C. the Parallaxes of 
the Planet at the Altitudes NO, 1 O, that 
is, if DG repreſent the Sphere of che Stars, 
a Spectator at the Center C, will view the 
Planet at N, among the Stars at F; and the 
Spectator on the Surface at B, will view it 
at E ; and the Difference of theſe two Places 
E, F, in the Starry Firmament is the Pa- 
rallax of the Planet, and is meaſured by the 
Angle BNC = E NC. 
| Now from the Principles of gain Trigo- | 
nometry, we have BC: CN: : Sine of 
BNC: Sine of NBC = Sine of NBZ. 
Alſo BC : Cn: ; Sine of BC : * 
CBA 
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CBM = Sine of u B Z, therefore (fince Cn 
| = CN) we have the Sine of BNC : Sine 
of BnC : : Sine of Z BN: Sine of Z By. 


But in ſmall Arches, or Angles at N and n, 


the Arches and the Sines are equal. Whence 
the Parallatic Angle at N is to that at n, as 
the Sine of the Planets Diſtance from the 2 e- 
nth ZN, to the Sine of be Zenith Diſtance 
Ln 
Hence the following Corollies. (I.) If the 
Diſtance of the Object, or C N, be inde- 
finitely great, the Parallax will be inſenble, 
as in the Caſe of the Stars. (2.) H the Ob- 
ject be in the Zenith at Z, the Angle C NB, 
or the Parallax, vaniſhes. (3.) The Paral- 
_ lax ĩs greateſt of -all when the Object is in 
the Horizon at M, go Degrees from the 
Zenith Z. (4.) The Horizontal Parallax 
BMC is greater or leſſer as the Diftance 
CM becomes leſs or greater. (5.) The Ho- 
rizontal Parallax at M is to the Parallax at 
any Altitude N, as Radius C M to the 
Sine NH off the Zenith Diſtance. (b.) 
The Diſtance of the Planet (CN) is to the 
Semi-diameter of the Earth (BC) as the 
Sine of the Zenith Diſtance, to the Sine of 
the Parallax, or as. the Radius to the Hori- 
Tontal Parallax. (7.) The apparent Zenith 
of the Planet among the Stars is G E and the 
True Zenith Diſtance ts G F; ; always leſs 
than the apparent. 

In like Manner may be explained the Ef- 

H | fect 


1 
fect, of the 11 in refracting the 
Rays of Light. Let AB (Fig. z.) be the 
5 45 of the Earth, C its Center, B the 
Place of a Spectator; MN Z the upper Part 
of tbe Atmoſphere, F any Celeſtial Object; 

FN a Ray of Light falling upon the Atmoſ- 
phere in N, but is by the enereaſing Denſity 
of the Air, gradually refracted into the curv- 
ed Line NB to the Eye of the Spectator; 
let B E touch the Curve in B, and E will 
be the apparent Place of the Object F among 

the Stars, by the Laws of Optics. 

Hence it appears (1.) That the apparent 
Zenith Diſtance G E is always leſs than the 

True Diſtance G F. (2.) The Object in 
the Horizon at O, will be moſt elevated by 

Refraction. (3 \ An Object at the Zenith 

G ſuffers no Reffaction at all. See my New. 
| ELEMENTS of OeTics for more upon this 
Subject. 

The Application of this Doctrine of Pa- 
rallax and Refra#ion in finding the Longi- 
tude at Sea, by Means of the Celeſtial Globe 
of 28 Inches Diameter, will not be difficult.. 
For this Purpoſe the Altitude or Zenith 

- Diſtance, of the Moon, and of the Sun or 
Star at a. given Inſtant, muſt be carefully 
taken with a Sea-Octant, as alſo the Diſtance 
between them; and from theſe Meaſures of the 

apparent Diſtances, and the given Quanti- 

ties of Parallax and Refraction at the reſpec- . 
tive Altitudes, the brug. Diſtance, and Places 


of 
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of the Moon. and of the Sun or Star may be 


found upon the Surface of the Globe, I 


niſhed with the following ſimple, and eafy E 


Apparatus, viz. 


— 


Firſt; An artificial lunar Ogzir, which | 
may be moſt commodiouſly conſtructed with 
a ſilken String or fine Cord, and properly 


rectified to the preſent Month. 


Secondly ; Two moveable PEN vertical | 
Circles to be fixed to any two oppoſite Points 


of the general Meridian, or the Zenith and ” 


Nadir of the Place of Obſervation. _ 
Thirdly ; ; A graduated Meaſuring Arch, 
furniſhed with a fixed and moveable Nonius' 


for meaſuring Diſtances o 4 Minute, with 
Eaſe. Then to repreſent the Proceſs, let 


HZ 0 (Fig. 4.) be the Braſs Meridian, Z 


the Zenith; A the apparent Place of the 


Moon; ; E A her Akitade or bo A the; 15 


a © ay 


of Courſe A B will be the apparent "ikke 


between the Moon and Star, all meaſured as 
exactly as poſlible by the Quadrant at the | 


fame Time. 


Now by a Table of Refraftions ( which 


you find in my THRoR V of HaDLEY'sQUa- 


DRANT) the Refraction for the Altitude FB 


is known, which is B *, and to be ſubdued 
from the apparent Altitude F B; and there 
will be had the true Altitude F * of the 

H 2 Star, 


52 1 
Star. The Place of the Star, truly corrected 
upon the Globe, will coincide wit the Point 
* of true Altitude in ſome Pofition of the 
Vertical Z F, which is eaſily found upon 
Tiak | 
Then by the ſame Table the Refraction 
is found for the apparent Altitude of the 
Moon A E; but beſides this, the le mp 
of Parallax muſt alſo be ſought. for the ſaid. 
Altitude, (and which is always to be had in. 
every Set of Aftronomical Tables.) But as the 
Refraction encreaſes the - Altitude, . and the 
Parallax diminiſhes it, the Difference between 
both muſt be taken, and added to the appa- 
rent Altitude A E, and this will give! the true 
Altitude of the Moon EC. wp 
| This being obtained, ſet. the index of the 
fixed Nonius to the apparent Place of the Star 
. upon the Vertical Z F, and carry the mea- 
ſuring Arch to the other Vertical, and move 
them both in ſuch Manner, that the appa- 
rent Altitude E A, and meaſured Diſtance 
BA, may both coincide at A. This gives 
the true Poſition Z E of the Moon s Verti- 
cal; then, every Thing being rightly order- 
ed, the true Place of the Moon „ will fall 
upon its proper Orbit; and the true Diſtance 
between the Moon and Star, vz, „, will 
be found for the Time of the Obſervation, 
by the E A, WE 15 ee 
Raye, Leben 
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If the Diſtance, of the Moon "a the Sun 
be taken, let that be AD then purſuing. 
the. ſame Method as before, you get the true 
Diſtance. © at the Time and Place. of Ob- 


' ſervation. As theſe. apparent Diſtances are 
taken between the Limbs of the Luminaries, 


Allowance muſt be made for their Semi- dia- 


ters at that Time, that the true Diſtanee * 
their Centers may be known alſo. 
Then for the ſame Moment of Ti ime let the 


ET Place of the SUN and Moon be calculated. 


for the Place you would know the Longi- | 
tude from, as Lom Do, Pars, Sc. By 
this Means you. have the Difference of he 
Moon's Place in her Orbit, at moſe two 
(really different) Moments of Time; 3. and 
then finding the Moon's Hourly Motion, you 
find thereby the Time required for the Moon 
ſs through that Arch of Difference, 
Which Time is the Deen of Longitude 
ſoug be, when converted into Degrees, as di- 
recded Page 42, of the Usx of the GLOBEs. 
The . — for taking the Diſtance 
of the Moon from the Sun or Star, is Had- 
ſey's Octant, the only one, indeed, adapted 
for ſuch an Uſe, but as they are uſually made, 
they can be applied only in the firſt and laſt 


8 of the Moon in meaſuring her Di. 


. tance from the Sun; and her Diſtance from 
a Star more than go Degrees, cannot be 
taken, | T here is therefore a conſiderable De- 


fect, 
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fect, yet remaining in the Inftrumental Part 
of thi nö Problem: 

6 is to remedy this, that I meet obj Soles 
to conſtruct this Inſtrumeſt with cd 17 
dexes, vis. one for Degrees, and the other 
for Minutes of a Degree; ſo that by Means 
of both, you meaſure any Arch or Angle to 
180 Degrees, which is the greateſt of all; 
and this without any Addition to the Bulk of 
the Inſtrument, which is rather leſs . in this, 
than in the uſual Form, and equally eaſy to 
be applied for meaſuring any Diſtance be- 
tween the Moon and the Sun or Star. 

I (half only obſerve further on this Head, 
that my New Gon10METER may be applied 
to the Nautical Top, for taking AL TI TU DESC 
of the dux at SEA, inſtead of Hadliys Qua- 
drant; and thus the Multiple Angle of Ilti- 
tude, will be true in Seconds , when the com- 
mon Method (of meaſuring the Angle ke 5 
A 5 gives it to a W, 22 5 
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' $2cTION V. 


The Rationale of tho roads" - 


correcting the Places of STars, 


when neceſſe ary, ans the Celeſtial . 
Gonk. Wy 


* 


8 T has been "A Ws 100, Ge) 
1 7 that by the Retrograde Motion of 
N the Equinox, the Stars have all an 
apparent Motion in Conſequentia, 
1. e. from Weſt. zo Eaft, at the Mean Rate 
of one Degree in 72 Years, or 50“ per Ann. 
The Conſequence of which i is, that the Lon- 
gitudes or, true Places of the Stars will be 
conſtantly altering in the Heavens, and 
therefore cannot long agree with their Places 
upon the Surface of the Globe. Alſo their 
Right Aſcenſion, Declination, . . Altitudes, 
Azimuths, Amplitudes, &c. will in a Courſe 


of Years be ſenſibly variable; and therefore. © 


require. to be redtified for the Uſes of GREO- 
GRAPHY, ASTRONOMY, and Navica- 
\ TION, Ee. about every 20 Years, 


ID 
K * 1 * But 
1 a 2 


_ t #7 
But before we gite the Rules, 1 
ſheiv how, and from vrhence theyaredes 
rived ; ; and che Reader may find theDemon- 
ſtration of the Whole at large in Vol. II. of 
my Mathematical Ixs Iro r RS, Page! hg 
Sec. Therefore let H Zz O, (Fig. 5.) be . 
Meridian, Z the Zenith, H O the Horizon, 
P the Pole of the Ecliptic EQ and N. tho 
Pole of the Equator Q., Alſo. let A be 
the Place of a Star, N A Bu Circle ax 
| nation, and PAC, Circle of Latitude. 
Then in the Ecliptic, C will be the Star's 
Place or Longitude, and let its annual Varia- 
tion be Cc o, through A draw e Ag paral- 
lel to the Ecliptic EQ, and draw the dotted 
Circle of L rnde; P, cutting the Parallel 
e gin ſa) which will be the Stars Place in 
its Parallel aſter one Vear, and its Change of 
Place, or Motion in Conſequentia, _ be 
Kue n Irngny; gr bo 
Again, in the Equator Q;ithe: — 
tioh in the Stats Right Aſden ian will be BS 
and that of its Declination will be AB ab: 
Now as A and 4 may be confidered as two 
different Stars in the ſame Parallel of LBati- 
tade r 9, tis evitent what ever relates to the 
Altitude, ' Azimuth,» An plitude, Fours Au- 
gle, &c. of two fuch rok wilhbegtic: ne; 
in regard to the two different Places A and 4 
of the ſame Star, * its Motion in Conſe- 
guentia. 


The 


I 

The LoncrTups and LAT IT up of moſt 
of the noted Stars, eſpecially thoſe about the 
Zodiac, the late ABE De la CAILLE has 
given us, in his Fundamenta Aftronomie,, cor- 
rected to the Year 1750. By which it will be 
eaſy to find the. Longitude, Declination, and 
Right Aſcenſion, of any of thoſe Stars, and 
conſequently their true Places upon theGlobe, 
for any Tear propoſed, by the following 
Rules and Examples. 

Let the Longitude of Sirius be required 
for the Beginning of the Year 1767. "Then 
in the Table - Longitude of that. Star was 
in S, 10* 38' 22", at the Beginning of the 
Year 17503; and in 17 Years, the Motion. 
1 * is 17 X 50“ =850" —= 14 

© Which added to the above r 
* S 10 52' 32“ for its Longitude re- 
5 quires.” 

To find the annual Alteration in Declina- 
tion of any given Star, as Regulus, or the Lion's 
Heart; the Analogy to be uſed, requires the 
Star's Right Aſcenſion from the Solftztial Cu- 
lure, or Angle AN B to be known. Now 
the Right Aſcenſion of Regulus being 148* 
$1' 6, if you deduct go”, there will remain 

$58* 51-6” = Angle at N; and putting 


the SI of the EDS = 23 bY > 
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1 From hence it appears, that the Variation 
nin Deelination+ is ꝓroportioned to the gina of 
the Star's Diſtance from the Solſtitial Colure 
only therefore tlioſt Stars im oni near that 
Colure, have the ſame Decknation for: many 
Vears together; but thoſe in bn :neah-the 
Equinoctial Colure, ſuffer the grenteſt Change 
ef Declination. i vf1vwollot di of 201 
To findothb A“, Hlterativn inde ; 
Aſcenſion, the Angle at A muſt /be/known 

and for that Purpoſe in the oblique Tri ae 
ANE,. ere is Seay n (for Regulus) þ KN = 

9.5 the ( Declination;; 1 5 Ang gle a at 

Þ 256* 21, ile Eb zitudke abe. 
boek "and PN 2 23 29% 


the "Obſi 
is 5 95 wy wah K Angle 5 


ce 
7 5/735] 2 »3hhavkbe 
Gy 25 es 140 


= 197 5 F sn 
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nohiegy 9011 01 — ec. -v1 owe” 22726 
To thbY atihtich keene S8 35 
Ul D Hen ono CIP TIE if 
:0/Byikwving the annual Vhriations, you find: 
tlie true Places of the Star for ar py-Year pros 
poſed nd thus they have been found and 
tabulated for alb the principal Stafs;aoconds 
ing to the following Specimen ſor SANS of 
the e Mugnitilue, adjuſted to? de Vear 
eee A Js olga A A a 


\icenhon;} 4 * 


DX n ＋ 5 Ei 
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nen FH 44445319 


ITY 700 3.55 oo 


Siaros 98 38 4504 
PRO Vo [111 40 37 48 
Recvuivs 04148 5328 48- 
Een 198 8 47147] 9.5 

11 ExFyros, 4245 39 4212026 4 
ANTARES 243 41 455 0 
The LE [277 12 7130 
The Kerr 294 46 2144 
[FoManaur 241 5 3150130 53 12S. 
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It is evident from the Figure, that in the 
firſt and third Quarters of the Ecli 
Nur rh, Tt DR lin Entreaſe;* and hs a K 
riations are affirmative, or to be added; but 
in the ſecond and fourth 1 „they are 
Negative, and to be and vice 
verſa in Stars of a Southern 2 
The retrograde Motion bf the Equindk 
can make no Alteration in the. I. of 
Stars, becauſe the Equinoctial 1 Poin 
ways in oF Ecliptic, and 'conſegu + 7 
Motion in Conſeguentia, in every ly ina 
Parallel to the Ecliptic. But it ——— tho 
on. Account of the attracting — 


:lanet. iptic atelf.is not 
conſtantly. Loni 
to. the Equator, and therefore neither: d 
eee tic, a the Datirudb 
of -Sters. eiae reed the ſame 
yet LN Vatiation in 19 Vuate: does gt, 
amount to any ſenſible Quantity; (bia about 
40 Seconds. more or: leſs) and — can 
G > Alteratian 


0 of denied the 

Globe F en "3g 5 1a10M adi nt gl 
10 Ge t im 5 Ty 0? 2918993 41, 13dw 
matt G w C Wand mils guawvd 0; 
| T&rl1 "ID CYTOTHL A 1 Hus MN yd 


AHOSTIOHT 2 15 Wold nud ac 0 Dosi ic! dz 
1 % 12's 107 sf 3u0ds m an. 
RS SbutiomogM Rim 
620 gat ah 2:41 a of nn. 
od: 50 Fech ns If; 07 71 end © 161” 


” — 
. 


| [60 J 
oft. 38d. jorge tt. of; mo abe et 11 


Att. 2 {> acl Jo. £35116 


BE 7 40 ay 31 1h, 


Fa 4 


8. 22 O uot e 55 


Wi bas NC JJ N 


ge Winde 8 1021808 A * (A 


Thenpacient Canicular ASTRONOMY 
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rms of the oem 
lot — cPchg'Sh 
_ 015350 vwe falk Rere 3 
che Modi of the 2 Ae 
nie web urs red RATE ABTB R 
wrote u Treatiſe) depends cii it. 
1 Star is ſaid to r Ach, When it u 
ati a ſuſficlefit Diſtaßpes from the Su te be 
felt eco diſtm&tty im the Hetze at its RL 
ing in the Morning; and it ets Kala 
when it ceaſes to be ſeen in the Horizon of 


an Evening after Sun- et. It has been found. 


by Pfolemy, and other Aſtronomers, that 


the Diſtance of the Sun below the Horizon 
is then about 12 Degrees, for a Star of the 


firſt Magnitude, 
| i Pikrfore to find the Heliacal rifing of a 


Star, bring it to the eaſtern Part of the Hori- 
= 2 
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Tet "BBhdrk That og "the Blix 
and the Point öpPofite tò it, #thit im w 181 
the Sun is 12 below the Horizon chem thg3 
Star rifes, and the T ie Gf The Veiticbrrelle | 
ponding 'thettto,” i! fobnd- ti=theCaladie 
upon the Horizon. In the fame Mariner er. 
find the Time when the Star Prs-bettully, 21 
It is ſuppoſed, the ancient Egyptiuns . 
this Method of obſerving the Moof,"ih'ors: 
der to get ſome Idea or general Meaſure for 
Mors; hence, they concluded, tHat He 
Time betereen td ehen! 228 ofthe. 
Moon (or between 2 ito Mains Agthe 
are now called) wal 3 o Days an decofi· 

ingly” they divided their Pa e 12 qd 
Moshe of 35 Days each; his was! 
the Lum. Sea Fr And e onHiſted of 

OTE Orgel WEN 30 0 gnigarg 


But having eartiedby cone Obſerval 
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895 76 r — KN. of . 
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Conieular, Year. +, As Aſtronomy farther ad- 


vanged, bit: was ſoon ableyed, her the Your” 
wp devcient of the Length, of the na 


ISE by about Hours, je, 3.Quarter, of a. 
Lend uch by that Space ene und 
the: Helincal Riſing a 8; 8, wes later and 
ee Therefore in 4 Vears the Star 
1480 oe Day later, andi In 4 times 368, QT. 


. 
EDS of, 22 2 


of Tims, was 12 * foe ; 

PER10D,,., becauſe the 
— — — wem was Jg, 80 al 
AndptCourle,v 45D Solar Years 2 
Ag ef che Egyptipe Cixil, Years 3 
Mepth of which: was called Thath, and, Corr 
r o Hptember, in, the Roman : 
, An din As pe ſuppoled that the 2 | 
ginning of the Sotbiacal Period was at 


e Nat its ris, 1 
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We the Star riſing at 8 will be viſible, but if the 
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N the Sul dee at Aude eh Tn Gros: the 
Star, below the Horizon, and let that Diſtance 
be Z ; ſo that when the Sun is in a or lower, 


Sun be any- where between Z and a, it wall 
not appear at rifing. 

From « towards Z, take the Arch «« 
equal to a Quarter of a Degree; and on the 
other Side, take * =y40d = a8; 
and the Motion of the Sun through a Quarter 
of a Degree is made in 6 Hours nearly; 
which is the Exceſs of the Tropical Year 
above the Egyptian Year of 365 Days. 

Theſe Things premiſed, it Gallows, that 
on, the firſt Day of Thoth, in the frft Near, 
S1z10s at 8 is riſing and viſible when the 
Sun is at J; the ſecond Near, on the ſame 
Day of Thoth, the Sun will be at /; in the 
third Year, on the firſt of Thoth, when he 
is at G; and the fourth Year ſtill on the firſt 
Day of Thoth, when he is at a; for at the 
End of every Egyptian Year, there was want» 
ing to compleat the tropical Year, a Quarter 

-of a Day; and to finiſh the Sun's Courſe, a 

Quarter of a Degree. 
During theſe firſt 4 Years, then, when 
the Sun is in d, y, P, a, the Star rifing at 
8 will be viſible on the firſt Day of Thoth. 
But in the gth Year, on the firſt Day of 
Thoth, the Sun will be at e, — 
rifing at 8, will not be ſeen; but on the 
ſecond Day of Thoth, the Sun will be in 8, 


and 


1 6% 
and tho Star: ziſing 4 8, w be viſible. In 


the iat Daan, on the lame ſecond Day of 
Thothg! the Sun will be i be the ſeyenth 
Vehr in ; and the eighth Year in a. So 
that during theſe ſecond four Vears, the Star 
8 will gie Heliacally viſible on the ſecond 
Day df, Tborb. And after the ſame Manner 
i b we wn, that during the next four Years, 
the Star Will riſe and Ve viſible on the third 
pr 0: and for the next four Years, on the 
4tH:Day of Thoth ; and ſo on, till it has 
_ paiſed through all the Days of the Year. 
Having thus explained the Nature of the 
Canicular Year; and Sothiacal Period; Mr. 
BAINBRIDGE next proceeds to an aftronomical 
Solution of the following Problem, , viz. For 
any. givem Teme and Latitude of a Place, to 
find the Heliacal Rifing of any given Star. ” 
An order to the Solution of this Problem, 
che Longitude and Latitude of the Star, as 
alfo its Right Aſcenſion and Declination, - 
toibetakenfrom Aſtronomical Tables; — 
thence. we , find the Acenſiona] Di 
and oblique Aſcenſion; and theſe being 
known, we find the Point of the Ecliptic 
rifike with the Star, and | the Angle contained 
between theEcliptic.and Horizon; and then, 
laſtly; by tbeſe Praceguita,; we find the 
San 8 Pl in che Ecliptie, in the beliacal 
| Ni of the cane 5d iw ant l! 
- Havingdonftrafted a proper Scheme, (Fig, 
8 Heliopolis in lower Egypt, we can 
K thereby 


* 


U 90: Ns & 
thereby illuſtrate the Proceſs 14 alto gcc 
Calculation; for therein let HZ 00 be the 
Meridian; HCO the Horizon; P the North - 
Pole; OP the Elevation thereof, or Latitude 
of Heliopolis; Z the Zenith. CA the 
"Equator ; EAI. the Ecliptic; the Aue 
tumnal Equinox; 8 the Place of Sirius in 
the Horizon riſing heliacally; PS M a Circle 


of Declinatiop ; IS R 2 Circle of Latitud 


e . 
N the South Pole of the Ecli liptic. | ZST 
the vertical Circle through Sirius. D the 


Phace of the Sun at the heliacal Riſing of the 


Star, to find which 1 is the Senerfl Froblem 


propoſed, 


Therefore let the Example de fo find the 
beliacal Rifng of Six1vs at Helippolts in the 
Year 1750. The Latitude of Heliopolis 
AZ zo 22; ang the Declination of S. 
rius, is SF = 16? 23"; therefore in the 
Right angled Triangle SFC, fay (by Caſe 


II. Page 192 of the Uſe of che GLOBES.) | 


As: the Tang. of a _ SC * 595 5 0 10. 237765 


80 1 is Radius 4 —. 


* 


— 
Is withe Tangent of 57 16 5 — r 
980 | 


Jpeg Can r = 9 2 945641 


To the Right Aﬀcenſion of Sirius for 
17 50, VIS, 980 325, add the Aſcenſon Dif- 
erence now found, and the Sum will be 


Ws 05 = e Aſcenſion of Sirius. 


The 


[ 67 1 

The next Thing to be determined i is the 
Point of the Ecliptic A riſing with Sirius 
8, to find which there is given in the oblique 
Triangle C > A, the Obliquity of the 
Ecliptic or Angle at , = 23" 29/3; the 
Angle CA = 59* 387, the Co-latitude; 
and C , the Supplement of Oblique Aſcen- 
ſion Gaſt: nom found) 717 41 to find the 
Side A . 
In order to this, from the Point C let fall 
the Petpendicular [© a, then in the right an- 
gled Triangle C a there are known the 
Hypochendte O, and the bY == to find 
Ca; ſay (by Caſe III.) 


As Radius 5 — | | ———— 


To the Sine of & C= 71 41 n 
So is the Sine of Cc ? 23 28 — 9.500118 

N — 
To be side © a= 17 055 12—9. $77537 


— | 


Then you find the Angle Lt 0 a & Caſe 
III. Anal. 3.) 05 


As Co-fne of > C= 3 719 41' —, 9.497308 


@ - «aw»? 
1 


Is to * 1 — „„ 
So is the Co- tangent of = - 23 28 — 10.362389 


| To the Tangent of a Ca= 1 82 Mp — 10. 86508 


Then from 82 14. tale 59˙ 385 * | 

will remain the Angle A Ca = 22 300. 
In the right angled: Triangle = C4 we 
find . * S a, bY. Ding b 
8 


0 


As Radius ie let 


68 
To the Sine of >= — "8 7 0 


11 10. 


$0 is the Sine of > C 82 14 — 9.995998 


| — 


To the Sine of & @ = AG. PEO 5 "9975417 


la the right ang led Triangle A Ca, thare 
are known the 5 Side Ca, and the Angle 
AC a; to find che Side IO Caſe I. 
Anal 1 Jay, 


As Radius te — 8 10. 
To the Sine of C a = . wn; — 9.5775 
n en dere p e — 22 36 — 27181. 


To the Tangent of A « = — 56 — 9.195901 


Then from 70 9 (= <> 4) 1 8 56, 
there will remain 625 13'= a A; e 
taken from 180*, will leave 128 475 
K 84%, for the Point W A 
RF with Sirius 8 


To find the Angle at A, "TE 


As the Sine of A a= — 8⁰ 56 — 9.91135 
To the Sine of ACa= — 22 36 — 9.584665 
So is the Sine of Ca — 22 12 — 9.577537 
„ 8 8 — 
19.162202 


To the Sine of CA = — 69 19 '—- Nn 


Laſtiy; in the right angled Triangle 
A BD, there are known the Angle BA P, 
laſt found, and the Side BD, the Depreffion 


of the Sun below che Horizon, which to 


render 


* 3 1 69 5 | 
render the very large and bright Star Sirius vi- 
ſible at 8, in the clear and ſerene Air of Egyp, 


Mr. Bainbridge eſtimates at 11 1 
N 188 n BY: 


— 
* 
- - 
[ 


As the Sine of BAD = — 6 19 — ese 
Te ihe Sine of BD = — 2 9-280599 


80 is Radius — 
| p— 


To the Sine of AD = 8 1˙ 4h — 9.309527 


Tuo the Co-orient Point of the Ecliptic A 
= A 8* 47 add 11746, the Sum will be 

A 20? 33! for the Place of the Sun required, 
when Sirius roſe heliacall a; in the Year 175 30 

which was on Aug, O Style. 

No from Aug. 3. to Sept. 1. (or Thotb) 
when the Sothiacal eriod begins, is 28 Days; 
therefore 28 x 4 = 112 Years yet to come 
N the Current Period; hence 1460 — 112 
1348, the Year of the Period for An. 
Dom. 1750. Alſo 1750 — 47545 = 402 
Whe Year of Canisr, when the preſent Pe- 
kiod began. Again 1460 — 402 = 1058 
the Year before CnRISs T when the former 
Period began. And laftly 1750 + 112 = 
1862, when the Sothiac Period begins again. 
Hence it appears that the learned Bain- 
bridge was miſtaken in fixing the firſt Year 
of the Sothiac Period to the Year of CHRIS 
138, by following the uncertain Accounts 

of Cenſorinus and Clemens Alerandrinus. Al- 
ſo Mr. Coftard has committed an Error in 
taking 


* 
- 
1 , 
0 b 
N * f 
] 
” 


Means of the Day added in Leap Year. they 
are 1 4 in the e . 7; 


7; 


4 taking the Arch AG of 57 34 inſtead of 
27 34, and thence makes the preſent Sos 1 
thiackl Period begin A. D. 375 which is 27 


Years too early. See his ficſt LETTER to 
MaxTin ForLkts, Eſq; Page 34, Ge. 
And Bainbridgii Canicularia, Page 34, 3 5. 


The Subſtance of his Book we have now 


nearly exhauſted, and ſhall only further ob- 
ſerve that when Sirius riſes heliacally, thoſe 


called the Dog-Days end, and they begin 


when this Star ſets heljacalh, 1, e. when he 
is leſs than 12 Degrees from the Sun at his 
Setting; for during that Interval, this Star 


is above. the Earth with the Sun, and becauſe 


when the hehacal Riſing and Setting were in 
the Beginning of the Month Thorh, theſe. 


| Dog-Days were very hot, it gave Riſe to the 


ſuperſtitious Notions the Ancients had of the 

pernicious Influence of this 8 on the Air, 
the Bodies of Animals, But as they 
had no Intercalary Day, 7 Dag-Days in 
one Sothiac Period run through all the, 
Months, of the Year, whereas, with us, by 


* Y r * * 5 3 83 
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„ VII . 

4. e of Mr. n 8 
- Account, of the enſuing Trangir 
„/ Venus, in 1769, and the beſt 
Places for obſerving the' ſame; to 
which is ſubjoined an Account of a 2 
New HzL1oscoes 20 be uſed. for 


Fewing the Phaſes of the Tranti 
zo be greateſt Advantage. 3 


"LEAN my TRxEAT1sE of the Tas : 
I FO of Venus over the Sun's Diſk, 
N printed in the Vear 1761, the 
Reader will find moſt of the Parti- 
culars relative to the THEORV and Cal cv- 
LATION of ſuch a Phenomenon ; and whereas 
the Obſervations on \the Tranſit of Venus in 
that Year, were not of much Uſe in deter- 
mining the Sox's PARALLAx; it is to be 
| preſumed that the Tranſit of that Planet over 


the ſolar Diſk in the Year 1769, will be 


thought worth a more mature and. thorough 
Attention; and though Literature ſeemsnow to 
pe in a manifeſt Decline, yet as ſuch a Means 
of determining the Solar Parallax, and in 
. of that, the Diſtances of 18 

e 


„„ 

the Planets from the Sun, and from each 
other, will not offer again in mote than an 
100 Years, there is no Doubt but ſuch a for- 
tunate Opportunity will be eagerly embraced 
by all who have it in their Power to contri- 
bute any ways towards improving the ſame; 
and indeed it is no leſs than a Duty the pre- 
ſent Age owes to Poſterity, who muſt think 
themſelves greatly diſregarded, if an Age 
abounding with ſuch. Riches, learned Men, 
NE: accurate | Inſtruments, - and in . ſhort, 

ery Thing neceſſary to aſcertain the Di- 
A of the Solar Syſtem, from two 
Tranſits (offered as it were on Purpoſe) were 
not to do this great Work for them. I 
need not mention what an eternal Diſgrace 
it muſt reflect upon the preſent Generation, 
ſhould they ſupinely let ſuch a double Op- 
portunity flip. for promoting the Honour of 
the Sciences in general; and in particular for 
advancing GSTRONOITY to the. Apex of all its 


5 Ne of exhibiting > all the Phaſes 
of ſuch a Tranſit, is one of ” moſt noble 
and uſeful upon the Globe, I have been very 
circumſtantial in giving Directions * it in 
the Treatiſe of the Globes, Page 140, Gc. 
exemplifying the ſame for the ſad Tapi in 
Jun, 17615 and alſo by a large Print of 
the fame, to give the beſt Aſſiſtance I could 
for forming an Idea of ſuch an intereſting Af- 

fair. As theſe Problems will be the = for 
| any 


* N 
5 — * 
0 : 


L # 
any Tranſit 5 it will be only neces here, to 
ſtate the Times of the Phaſes, and Duration 
of the Tranſit in 1709, which we have al- 
3 to our Hands by Mr. Hornſby, in 
a generat Manner, from Dr. Halles Tables 
of the Motions of Venus. x 
_- Fig 8 ABD is the Sun's Diſk; Cit 
guss AN the Ecliptic, EN the apparent 
of Venus, K is the Place of Venus at the 
a with the Sun's Eaſtern Limb, 
H her Place at the internal Contact with the: 
ſame, H Icher Paſſage over the Solar Diſe, F 
her Place at the true Conjunction, and G at the 
Middle Moment of the Tranſit; thefithe Farti⸗ 
eulars of the Tranſit are ſ pecified by t the fol- 
lowing Numbers. b of 1 0 51 T 


—— — 8. „5 „„ 


The Mean Longitude of Venus in the | 
The Plas g of the Year 17 e Tu $2348 
ce of the Me WP: "T6 
229 +: ci gon Ty s. 1. 73 


Toe 2 ConjunBtion,” Tie 39 50 24 
Venus eocentric Latitude CF . 10 135 
9 TIT "EA 


@#*4 3% 


ge of the Earth's Diſc from 75 5. l 20651 66 
Ditto of Venus from the Sun Nile | 4.86100 927 
Ditto of Venus from the Earth = — - 14 5 ——— x 


Equaßon ef the Preceſſion of the Equinoxes +" 77 


Vanus's hourly Motion from the Sun in g 7 571 
the Ecliptic — 


itto ip e OE N. - „41. 2 5 
Vixto in Aiſude.. +7 71 7 . g= CN Y 57 
593 0 


Wr «% 4 


So ON: © a19105.} + Anett une 

The Age fe Puri th Ep > 

k hs Bu e og 8. ; 
ogle oft Ns en «xe gt 


Angle of Vine sPhtt-eittrthe Equiitop 'F, — 
en „ zellersT. z ang 3812 11 


Leaſt Diftance of he Centre © Gonoottod. 19/7 6 8 


Mean Time of che faule of the' Fray de ot 
at Greemwich Obſervitor 8 „an 1B, * 6 5 
Equation of Aberration in Longinade'+ © i823 27581. 


Mev Tink of the Middte'&f the T Tho i 
1 55 eee 919 3169 39+ 


80 2 25 4 21 20 10: 


4 


Seegen. Nies, ae 35 
uated mean Hife of the Cean C10 2298, 
| Eq & 1&0. Ii the A” Rv. I0 © 1 0 . 


Tbe Spi Rathen ofibe Sun — a5; 45". 

128 1 
Banff, SO. Dees 
ole gt ad bo dix - beide 


Miike WY extetnal Con bg oy 
„ — 5955 e 


Ditto between i internal Contact at H, 2 
OO To (EINE do Ads 342 
Dial CE BÞs" Xa | Sea — — 1 


s. Pe Tr | 
* 8 * * h 2 


Time of nd Contad, June — 3 : 1 66 
Of total In reſs — — — > 7 31 52 
Middle of the Tranſit — 10 23 


| 2 1 r eee 18 
Lk 1524 14 


* ww 4£ . 4 * 5 
W o 1 1 1 1 
2 + % * * 1 4 ” aha | 1 bs > Id. 
2 % * 111 3 18 23 AZ) C4 7 1. 1 „ » 4 = 
* . » «ac . 4 


Soch W PY be the Fa en of the 
3 without 3 to Parallax, © or view= 
ed 


2 


121 
ed Sinn the Earth's Center. To the Britiſh 
Iſles, and to; the neighbouring Parts of the 
Continent, the Effect of Parallax is my 
at a Maximum; and will conſiderably acce- 
— Times of the external Contact and 
If the Sun's Parallax be ſup 
90 the horizontal Parallax of Venus from 
the Sun will be 2 187....;; Wheace the Limes 
of the external Contact will: be at.pa5' 47” 
more than an Hour before Sun- ſet, hen the 
Altitude of Venus is about 8; Degrees. And 
the total Ingreſs will happen at 7 24 40⁰ 5 
the Height of the Planet 5 Degrees. 
If dhe Sun 's Patallax ond be one Second 
larger, or 9, , 'the Time of :Ingreſs' will 
happen at 7 23 51%. And for. the Times 
above - mentioned the Phaſes of the Tranſit 
may be univerſally exhibited by the Globe in 
the Manner directed in the Body f the Bock,. 
Fage 140, &c, for the Wunde 
225 200 40", at that Time. 2 Sued 11 
It is farther obſerved" by Vir. Hornſby, 
that the joint Effect of the Patallaxes in Lon 
gitude and Latitude to lengthen the total 
Duration of the Tranſit will be greateſt to 


thoſe. Places which bout "Pp 
dee et Gere, d I IO 


Sun's Altitude at each Contact 17 
- as Ing Tornes*, - Kiftis, and the ad- 

ec >L ophend. ut if 
the Sins 0 has ee te 


65th" Degtee of North Latitude, When he 
is About 


4 : 
Latirade bf Plates"witder che fame Meridian 


will be ray -u Wardbur; bee, - 
11 Mei the Selk Ante bal a Contact 
ges 6“ 3, J and the ſecond 374% and the 
Sum 71“ 3 by-which-the al 
DParation will be lengthened there!! 
On ths other Hand, F thece card Plates 
where the aid Duration; avill7bei thorrened 
as much as poſſible; and the Laritade f 
theſe Plates are ut Soul ad in 53 
Weſt Longitude from Greenwich, when the 
Sun's Altitide it 3% c in mbout f of 
South Latitude, When the Sun's Altitode is ro? 
On dee Suppolition that the-Son's/Paraliix 
w= 857 abe total Doration f the Tranũt 
iff! Eatitnde 95 Will be ſhortèned no leſs 
than 12 3% The whole Difference ther- 
fote of tke Dumtion of theiFranfitzuin this 
Latitude, and at Fortich-4s/1npleſs than 
21 % A Differenee ebnſiderably greater 
than was expected by: Dr. HaLtbpcim the 
Tranftzof #761700 7 nn nt 09k 
-44 Another very: $808 Method of finding the 
San's Parallax at this Tranſit, is, by ſtation 
ing vero Obſervers in fach 4 Manner, that 
one of th internal Qontacts might be: obſerv. 
ed writh the ꝑtkateſt Niffetenee poſſible ariſing 
from a contrary Effect 9 two 
Faces, Thie Method may be- ied at 
both in a but in this Way, 
the Leogitade 


«the de Plates maſt be 7 
„ 4 Wd Tried 2 


When 


by, 


* F 


. 

When the Sun's Akitude is 5 or 107, 
then Greenwich and Duin will be very ad- 
ous Stations ſur obſerv firſt in- 
46hnal Contact; and in South Latitude 46”, 
and WetbiLongitude: about 1685, willi be 
the beſt Station for tho laſt interval Conte, 
when the: Sun's Height is 3 But as theſe 
Farts lie in the great Paaific Ocean, Where 
there does appear to be a Land, the neateſt 
Hands muſt be made Choice of for that Pur- 
poſe. o Gu I HIRE WY on 9 Aon N 3 | 
The laſt internal Contact or Beginning of 
Egreſs will be accelerated as much as poſſi- 
ble, when the Sun has 5 Altitude, in about 
197 of South Latitude, and 1237 of Weſt. 
Longitude from London. And under the 
Tropic uf Cancer, and in about 67“ of Eaſt 
Longitude from London, the ald 
ning 0 Egreſs will be maſt of all retarded. 
But as many Degrees Difference in Longi- 
tude and Latitude will not make much Dif- 
ference in Parallatic Time, ſo a large Scope 
will be left for chuſingPlacesmoſt en 
„ Ne 27 

As both theſe Methods may be practiſed | 
in many Places, they will en confirm 
and illuſtrate each ay me os far from 
Mr. Horneſby. . ür 

As to ae for — the 
Phaſes of the Tranſit, they are: of the Tele- 
ſcopic Sort; but thoſe which ſhew them by 
reflected Light without any Refraction e 

G 


| FE. 1] 18 
Glaſſes at all, are moſt certainly the beſt ; 
this y be d 5 reffes 


te may be 

obferved very ene a wide We Fatigue 
of poring through the Teleſcape as in the 
common Way of looking at the Sun, where 
a dark Glaſs myſt be uſed, beſides the two 
Eye Glaſſes, all which tend to render theſe 

| Obſervations leſs perfect and accurate. 
he above: Method when the Sun thas 
about 5 * of Altitude will do very well, as it 
makes We Sun's Image from. 4x to twelve 
Inches diameter, or more (if requized) when 
the Room is large. But a HELIOSCOPE 
may. be conſtroted for this Par poſe, whic 
ſhall give an Image of the Sun, hy reflected 
Light only, of 24 Inches Diameter, and 
that of the Planet N 2 W org in ſo 
ſmall a AS. by. 2:7... This 
ous do ore Ten uſe 5 Viewing tho 
Sun's" Face and Spots, as 'alf6 for ſhewing 
ſmall Objects in valtly large Images, by re- 
flected Light, and therefore without lens 
Such a Method could want no Recommenda- 
tion: to the Curious, if they- weren but ac- 
quainted with its Merit; fot which! they 
may chnfult my Orrregr ExkTs, Page 
39. The Hrioscov v- oped 
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BOSTSCRIPT _ 1 


Theſe are the Connoiſſcurs who now undertake to inform the Publick 
what Opinion ey ſhould entertain of my Inſtitutions of afironomical Calcu- 
lations, but I believe the Mathematical Part of the Publick are too well 


acquainted with, and too good Judges both of their Writings and mine, 
to think themſelves in the leaſt obliged to them for their profered Service. 
This Work, they inform the World, is a Tranſlation, which I did not 
know before ; I never called it any Thing more than an Engliſpb Edition of 
Mr. Cr.aikauT's, Tables of the Lunar Motions, with an Explication 


The 13th and 14th Chapters, they advice me to expunge in a ſecond 


, 2 
. A N 


4 


Edition, and why ? becauſe I have made Uſe of abſurd Properties of . 


Circles and aa "20 inſtead of the Radius of Curvature, I ſuppoſe this to be 
the firſt Time the Public ever heard that Circles and Ellipſes had any abſurd- 
Properties———lf they have none, I have made Uſe of none. 


* 


. 


The Truth is no more nor leſs than this, my Deſign 2 to ſhew the 


true Quantity of the Phaſes of the ſolar Eclipſe and Dimenſions of the tu- 
nar Shadow upon the Eatth's Surface, conſidered as an Ellipſoid, and not 
a Sphere; in order to which, I purſued the moſt direct, conciſe, and ge- 
nuine Method that Geometry could ſupply for that Purpoſe ; and this very 
Method of Demonſtration was, ſome years ago, invented by the GRTATES 1 ; 
MATHEMATICIANinEvroPr, the univerſally celebrated Mr, de Mauper - 
tuis in his Treatiſe ſur la PArALLAx de ſa Lune; and the ſame Principles 
and Method þ Reaſoning which he there employs for obtaining his Dimen- 
foons Geographique (Set, III.); pur la Grawite (Set, IV.); Recherche de 
la Difference des Parallaxes ſur la Terre & ſur {e Glabe (Sect. VII.); Loxo-, 
dromigues (Sect. XII) ; are the very ſame with thoſe I have here uſed in 


theſe two Chapters; and no one that was not very dark indeed, could help 1 


ſeeing how ridiculous it muſt be to introduce the Radius of Curvature for. 


ſuch Purpoſes. , 


But what gives a Diſreliſh for theſe two m—_—_— is, that they are, 
it ſeems, of my own Growth ; this they ſay, but for what Reaſon I'know 
not. 1 never regarded them as of my own Growth, being too conſcious 
I was never able to grow ary Thing ſo good. I thought every Body had 
known that this ingenious Method of Demonſtration was the Invention of 
Maurrzrurs, as much as that of prime and ultimate Ratios was of the 
great NEw TON, Fog * 


I am therefore in no Humour to accept the Advice of theſe Name- 


leſs Gentry for rejecting that Method of Demonſtration which I have 
received from the greateſt Names in the Mathematical World, As to 


what they ſay of Mr. Simpſon's Series being more fimple, and better to 


calculate from than Mr. CLainaumT's, I believe it will appear to be an 
errant Falſhood to any one who ſhall compare them ; for they will find 


| that both the Series are the ſame, and Mr, Simpſon poſitively declares they 


are fo, in the Preface to his Miſcellaneous Tracts. 


From theſe Anecdotes the Puhlic will be v. eafly appriſed bow far 
they can eonfide in the Cririciſms and Aalen of dach Eee. LE, 


- 


Cad 


